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\s shown in this wonderful X-ray 
chart. Tii i> >ho^v$ only a very small 
part and 1 Hi 1 C the sine uf those we 
sell. The *5i i \ ■ in 3fl inches Ifing and 
every detail is clear and distinct. The 
correct name of each part is given 
b e 1 o w i he e n gr ; i v i ] ig — I 9 7 n a m es 1 n 
t h e i 1st . 1 Xu v:i 1 i ■ x [ 1 1 ■ r L s sa y it is cor- 
rect In i^very detail. Everyone with 
grand red blond in their veins wan Is 

inches and 



a copy 

comes tu yon an n stout tube for only 
"i0 i-enis if ymi order now, r Amenta 
say iVn like n doling money — pell on 
sight, Why ttb.i ydu? 
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. . .SPANGENBERG'S. . . 

STEAM and ELECTRICAL ENGINEERING 

A Complete Library in One Volume. 

695 PAGES, 643 Illustrations. PRICE $3.50. 



Relating to Steam 
Engineering 



PRACTICAL ARITHMETIC SELF TAUGHT 

223 PAGES. PRICE 50 CENTS. 



THESE 3 BOOKS SENT PREPAID ON RECEIPT OF $4.00 



19 So, Fourth St 



ST, LOUIS, MO 



FOR ONE YEAR? 



POPULAR MECHANICS, Journal Building, Chicago 



Send your Magazine one year, commencing with the month of — 



NAME 



STREET — 



CITY 



— state - 



and notify party named above that the subscription has been paid for, and is sent with the compli- 



ments ol — — 



Fleas* mention Fvpulur Mechanics ulicu wri! Ibk adveftluerv. 



Cannot fail to please any man and 

will please him for twelve months 



Fill in address and mail 

with One Dollar at out tisk« 



If You Like “Pop.” 



Not Send it to a Friend 
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You Can MaKe Big Money Selling 
Our Union Made To Order Garments , 

(And Not m Penny of Capital Nteded) 

■"irj 

Our best agent fias sold $7,000 since March i t previous to which 
he knew nothing about the business Sample outfit costs you 
nothing and you make from 33 1-3 per cent* to 50 pet cent* 
Suitings cost agents from $ 10 to $20, Spring and summer samples 
now ready* Write for particulars. 

JAS. F. STILES CO.» Wholesale Tailors, I 
203 £. Madison Street - - CHICAGO 



LETTERING 

A psat IwrtMlcI, tsciiv rfliftdy, contain# 
many ifood thing# for utTidtut* 

PRICED 25 CENTS 

DRAFTSMEN, arc , KSEK 

li&frfj Pis r hew book on dimeiLRioiu of 

Pipe, Fittings and Valves 

NO BOOK LIKE IT 

FtKXlBLIi C 1,0111 BACKS i GO CENTS. 



' HAVE Y0CT SEEN A COPY OF 

■ THE DRAFTSMAN? 

:: It Eti a qu&E monthly mR^Hzlno on DRAFTING 

I s and Horn g Study. 

* « t-00 PER YEAR. 4 MOUTHS TRIAL* 35c. 

s nr tli* Magnziae nnd , *L r etteriuff ,> for 91+00 

M — ■ AEDKEfiH ■ — 

j THE DRAFTSMAN, Cleveland, 0. 

U .....mm 



THE "RELIABLE ROUND TRACK 
nnnR HANGERS = 




Vul| k new how the dd-faHhicned Do&r-Kariger sticks 
OtlrS Will Not- Sind 
O U'Tfi Cannot fre Derailed 



Let Us Tell You About It 




WRITE FOR CATALOG AND PRICES 
ALLITH MANUFACTURING CO. 



120 South Green Street, Chicago 



0 




Tteits is ms &iwrl more i n^1 ir«r*i Lilt; 

I L [ L ■: ] EJQjOVfkhle 1 tli JL CL 



SHOOTING 



This means that foil neflrt look no further than 
itw product that has been ^uamnt^fi T|ir 
ACCURACY a:M li LX 1 A B I h IT Y t*I 
klUktHl 111 If a dG ul u ry . 



and it unn be In a Lilted in by youm? ami n-Ld rtf 
either h»- V'mr pleasure, however* all de- 
ugKia thi 4 reliability of tin rifle JOU 
i.’.Lrrj. Alt that uniis should bo i-i oauLuxtle il In 



THE "STEVENS’* 



y«ur dealer and lqhz -«1 tcpantfr' "BTEY- 

it JO'l CSnurt «t‘CUW OUT -nrxk, tiib 
will ehip d i ract, ftepKUB upflu receipt 

rif uriee. ITiu-rtrkfc&il catjilcpg^ntTiiiOD reeoLjit 
uf -So. in EftHiEipa to pay po-tf lugs. 



We luivi- j ttft toatiefi hi irn i Qjen in u.h Pk^ k-. i n 



eo I o i-i, wliirh will he mailed up-nn wi jup-n:, 



J. STEVENS ARMS ® TOOL CO. 

40 M l IV HTBKtfT, 

CHICOPEE FALLS, - MASS., 0. S A. 
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FOR YOU 



I F your ambition is to be free~to run ' 
own shop, cultivate your own 1 
manage your own store— you should in- 
vestigate the unequaled opportunities existing 
in the Southwest. 

Thousands have located there the past year, 
they are succeeding and building independ- 
ence for themselves, their sons and daughters. 

Villages are becoming towns, and towns 
cities, as the vacant lands are occupied and 
brought under cultivation. Grasp the op- 
portunity now* 

We can tell you where the openings are, 
and otherwise assist you. 

Full details about the greatly reduced rates 
in effect, and free booklets on request. 



our 



Cut DfF at this line, sign and mark with an 
you more than one if you wish them. 



the booklets you wish. We will send 



ARKANSAS 



NEW MEXICO 



MISSOURI 



OKLAHOMA 



BUSINESS 

OPENINGS 



NAME 



P. O. address 



STATE 



JOHN SEBASTIAN, 

PaiSi Mj£r. Rock Island Chicago, 111 
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SIMPLE 

RELIABLE 

PRACTICAL 

No Electrician 
Needed to Install 
or Operate 

Large Outfits 
for Any Size Place, 
Launch or Yacht 




ALL OUR 

OUTFITS COM- 
PLETE IN 
EVERY DETAIL 



Very Best 
Material 
Used 



Light alt the Time 
as Every 
Outfit Includes a 
Storage Battery 



NO. a 2P-I IGirr OUTFIT FOP MOUNTAIN AND SHORE 



COTTAGES OR SMALL HOMES, $450, EVERYTHING INCLUDED. OTHER SIZES TO $1,800 

THE GAS, GASOLINE OH STEAM ‘ENGINES FURNISHED GIVE PLENTY OF POWER 
FOR SAWING WOOD, PUMPIM3 WATER, REFRIGERATION. ICE MAKING, ETO. 

FOR INTERESTING AND VALUABLE PRINTED MATTER, ADDRESS 

Electric Light Dept, RICHARDSON ENGINEERING CO., Hartford, Conn. 




arc the recognised standard for accuracy, work- 
manship, design and finish. Whether you use tools to earn your daily 
Bread or for amusement and relaxation from a different vocation, it pays 
to use GOOD tools. You get a better quality of bread and a good deal 
more pleasure. 




f„ S- STAPRETT 



USE STARRETT TOOLS 

We make hundreds of different tools. Ours is the largest 
plant' in the world where nothing but fine mechanical tools are 
made. AH these tools are fully described and illustrated in our 
Catalogue No. 17AP, which you may have by sending us 
your address. There is a good deal of valuable information 
in its 176 pages which it will pay anyone who uses tools 

to have, 

THE L. S. STARRETT COMPANY 

ATHOtp MASS., XI m S. A« 
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IF YOU HAVE A GOOD INVENTION 
BACKED BY A STRONG PATENT 
AND BUSINESS ABILITY* 



THE FIRST STEP 

If you Imve insults nn Invention and contemplate applying for a patent* the first 
point is to 3e.im whether your idea is new and patentable. Do not depend on tile fact 
that yon or your friends Imre never seen anything of the kind. Send us a pencil 
drawing, showing plainly your Invention, and write out a description of Its con- 
strue Lion and operation, us well as you can- If you have a model* send it instead of the 
drawing. We will compare your sketch or model with all patents issued in the United 
State* for inventions resembling yours, and for inventions in which similar mechanical 
conBtructions or principles arc used. If a patent Is found for an in vent km exactly 
like or closely resembling your Idea, we will send you a copy of such a patent* 
If nothing Is discovered to prevent getting a patent for your Invention we will 50 
advise you. 

The charge for Ibis service* unless otherwise agreed upon by special arrangement. 
Is five dollars. Thin examination is an important step In connection with every 
patent application and requires groat care nmi skilL An incompetent attorney may 
overlook a patent which closely resembles or completely anticipates your invention, or 
he may not know where to look. A dishonest attorney will purposely fail to find an 
anticipating patent in order that bo may got tho foe for preparing the Application. 
The Inventor Is the loser In either case, 



WHAT A PATENT COSTS 

Opinion as to novelty and patentability of an invention, after thorough examination 

of United States patents ****** * . * - - . . . . . — 5 . 00 

Preparing official drawing one sheet **<*.*..*»*,.»■* * * * 5 . 00 

Preparing Oath, Petition, Specification and Claims, * * 15. 00 

First Government Fee — . * * , J 5 . 00 

Prosecuting application for patent* . - * * ... * * * ... * , , v , - * JO. 00 

Total cost of application, first Government feet official drawing;, preparing all papers 

and prosecuting application in Patent Office . * * . * * . ,**-.** * - . 45 . 00 

'Within sbe months after the application has been allowed* the Government charges a 

final fee of . * r , I* - * + --**<-»«« 1 * 30 . 00 

Thus the total cost of a patent for a simple invention is . . , . * - . , 65,00 



Intricate inventions cost more to patent* but we will state the exact cost in 
advance in each case* We assist our clients in selling and promoting their patents 
without advance charges* 



POPULAR MECHANICS PATENT BUREAU 



Main Office} Journal Building, Chicago, Illinois 

Associate Offices » WASHINGTON, D, C. LONDON, BERLIN and other large cities* 





fiest Wrench Hflflde 
For Automobiles , 

Has Mor* Uses Than 
Any Wrench Hade 



wrench 

PIPE WfiEKCH, THREAD OlJTTEnS* 

WlM Reraev* ■ 'Nepers I tp" ead ' r Hawe' 



This wrench 
uf Sl.fHX 



Mo. 20J Rpimlftr 

No. lOU Ftmiti bt§ ISX) OP-1 }' fall 
Nickel PJnttd 
Tlie 1 ’ dice Ln wrench, for Eqr]1«H 
: i 11 il Fartlph trade* f urn [shod wills 
Calk* WlthwfiHli style at IhrewA, If 
we n ted , 

dechaiilc. Will be mulled on 



should bo L ei the imd bos 0f e^ory 
Defter orri^r one t ml a y . 

>lanuffu:tur«<1 by 

0^e HawKeye ‘Wrench Co,, Marshalltown, i*. 



Cults before and 
after usiriE ih® 

H.i.wkeyc * , 



Twie wrench is Made 

O* &C - POiMf 0*tf< 
HtWTH DFOP FO RQE □ 
CAAlfQH SfCtL. J*W& 

WiLU T AXt (-4 TO 5 "4 
ImCh Pt«- 



1N UHITEP STATES, CANADA, , FRANCE, 

, Patents pending 






W* hnwp a 
pr lirgo stock ct 
nil kieidu of 

3?le^t-'rU' , Hl dri od»*n.4 r*n ftirnlsh 
QDvthiptiv; fro in a i.u-h button to- 
il I i mh Ilihhe lilantr 



and 



WE CAN KILL THOSE 

IGNITION TROUBLES 

DURO BATTERIES ARE THE MOST 
DURABLE, COMPACT and EFT IQ ENT 

Thfl only Way Of Obtaining a Mileage itnatantee 

Chicago Battery Co, 

1421 Michi^sHX Av«nue, Chicago 



We carry in stock over 600 machines 
in all sizes from % to 1 00 horse power, 
both new and second hand, &tt guor- 
anteefl. Small factory equipments our 
specialty, 

NO ONE 

Can sell you a first-class machine for 
less money. We repair all makes. 
Send us your inquiries. 



Guarantee Electric Co, 

CIS AS* K. GKEOOKl;, Pre*. 

153 to 159 S, Clinton St., 



HFDP IT 1C JUST WHAT YOU WANT 
11L~I\L~ 11 1*3 A POCKET FLASHLIGHT 



| 

l 

i 



Hnfl tho-n *>f finalioB, for ttaou?wuiriR of 
The Imarllftftt light you used. Is ft] way b rwni/, 
A piiKh oh tlie button i>:i t os a bright flo^b. tuny bo 
dXsfi In a cellar full of fcftw or 1 345 tttcs d. in keg 01 
juiwilfc'T without dn iiLte r. 



89 CENTS 



POST AO E 
lie, KNTltA 



PiKk^t fldshllijiit Ik stirdul iinixii tf\£ leris. * $l.2i 

Film Bni terie* 3Uu. El efl, Bicycle Lampi Iff? 

Eitrn Hu.tb S^f , PJoc. Scurf Put l-W 

OyJindrLe lFlMbU.l^iXI Elen- Clock 

ElOOr B-Msik-fi ilflhter 1 .p6 EK-c. OandlC 3-Bfli 

FA^ r Walking Cane bM Elec. Yacht Scare h 
Flw. Oarriflfco L'j>. 5.M0 Lt%<kt &G0 

Nbfht Li^ht and ft m rh Stand $3.-^) 

Our kalalfmitt of Inieresfina f Isttrtcdfl Mobiles FRE£ 

NORTH SHORE ELECTRIC WORKS, 



Ep 



Ken ilworth , 
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Have You Ever Considered the 

Practical Results 

of « 5ftviti^a Account In 



Have you considered the advis- 
ability of refunding your floating 
indebtedness into the more per 
imment and convenient form of :i 
serial bond Issue? 

Wo have for many years made a 
specialty of issuing serial hands 
upon high-da ss and actively ope- 
rating nip mi factoring properties, 
well established, successful ami 
ably managed. The serial feature 
provides for the gradual retirement 
of the debt In annual or semi-an- 
nual amounts of such size that the 
payments are easily met and yet 
gradually retire the Indebtedness. 
It Is becoming more and more the 
policy of large anti successful con- 
cerns to 



Refund Their Floating Indebtedness, 
Increase Their Working Capital, or 
Extend Their Plants ■ 



in this manner, as it relieves them 
from the endless trouble of dis- 
counting notes, and also protects 
them against the contingencies of 
the money market. We handle all 
the details of such Issues and BUY 
THEM OUTRIGHT, Wo have late- 
ly loaned $3. 650,000 in this manner 
to some of the best known manu- 
facturer a lu the country, 

® solicit md wrlll iv e prOiiBpt 
attention to tall corresitoiidance 
» » tt on thia subject it it ti 




■ Peabody, 

| Houghteling 

: <Si Co. 

1 ■ ■ EtitftblUhed 1865— i 

■1122 FIRST NATIONAL BANK BUILDING. 

[ CHICAGO 

— 



the: savings department 

of 




C OMPUTATIONS SHOWING 
ACCUMULATIONS OF MONTHLY 
SAVINGS DEPOSITS 

OF ONS TO TWENTY tJQLLAHS IN ONE TO FIVE TlAE^ WHEN 
INTEREST IS COMPOUNDED SEMI- AN?* U ALLY AT]j£ Pip: ANNUM 



Monthly 

Deposit 


1 Year 


2 Years 


3 7 pars 


4 Ypars 


G Ye in 


m 


12.19 


24,75 


37.6 7 


51 00 


64 72 


$2 


24-39 


49.50 


75.37 


102.03 


129.49 


S3 


36,58 


7+,25 


i j3.oa 


15306 


1 94.26 1 


Si 


49 76 


99-01 


150.79 


204 ! 1 


259.06 


Si 


i 60.97 


133.78 


186.47 


255- 1 3 


323 81 


SB 


1 73™ 1 7 


143.54 


226.20 


306.19 


388.62 


87 


85-36 


173-29 


263,90 


057-22 


453 37 


88 


97.56 


198,06 


30 1 .60 


408.26 


518.15 


$9 


Tci?5 1 


222.81 


339.28 


i 459.28 


582.91 


810 


121.95 l 


247.57 


376.99 


S 1 0,^3 


" 647.70 


3 i i 


1 34. E 4 


272.33 i 


414.70 


r~56L37; 


712.47 


S12 


146.34 


297. E0 


452.43 


612.43 


777. 2B 


813 


158,53 i 


32 L 85 


490- 1 1 


663.47 


842.06 




170,73 


346.62 


527.62 


714,49 


906.31 


ft! 5 


1 92.92 


371.37 


565.51 


765.52 


971.57' 


SIB 


195. 1 2 


396,13 ! 


603,22 


816.56 


1036.35 


SI? 


20731 


420.90 i 


640.93 


667.61 


1 E0l + u 


818 


219.51 


445,65 


675-63 


918,64 


1165.91 


ft!9 


231. 70 


470-41 


716.33 1 


969.70 


1230.70 


820 


243.91 | 


495+ 1 B 


754.05 | 


1020.75 


1295.50 i 



Oopj ritf hted l3Ui* Tha Northern Trust Od+ 



Saving Accounts 



may b m 
<J i» en e d 



with on# dollar or more, If not con- 
venient to come to tho bankt write 
for booklet, "Hanking by Mail*'* 



DIRECTORS 



A. C. BARTLETT, 
of Hibbard, Hpe-ncer. 
Bartlett ft Co. 

J., HARLEY BRADLEY, 
nf David Bradley Mfj^, 
tjimpany, 

WILLIAM A. FULLER, 
torfflfi'iy Gf Patmpr, 
Fuller & Co r 

MARVIN TIITUxIIlTT, 
BfG-HJilent C]i EcaK'O & 
K. W, Jty. Cn. 

MARTIN A. BYERS ON. 



CHAP. E, HUTCHINSON, 
Vice-HreH Com Escch. 
Nat' I Bk. 

ALBERT A. SFR.AQUIG, 
of Sprague, Warner & 
Company. 

SOLOMON A. SMITH, 
Arat CashEor The 
Northern Trtifll Ca, 

BYRON L, SMITH, 

Pro u Ed on t T he N ■ >r L horn 
Trust Company, 



Vol. 7, No. 2 , CHICAGO, FEBRUARY, 1905 



JO ft 

5 LOO a fu-iO 



Electrifying a Big Bridge 



Superstructure 300 Feet Long Covers Manh Alien Terminal 
Where There Are Five Cross*© vers end Where An 
Immense Number of C ar* Are Switched* 



The electrifying of the new Williamsburg 
b t 1 i d g i * rf » m 1 ect \ 1 1 jj M tl 1 ] J in t ta 11 and Brou k ly n 
lias recently been completed, and ours tire* 
now running over the structure. 

The overhead work is of unusually heavy 
special cthi struct ion, and at the Manhattan 
eiid of the bridge consists of special steel 
hit lice girders- supported on steel poles stud 



switching so many eat® at the terminals. 

Heavy uniat-linns consisting of 8%-iucb 
pipe. 18 feet longj arc erected along both 
approaches to the bridge proper and extend 
over the double track. About 10,000 lineal 
feet of single t roughing was used. 

For the positive feeders there were erected 
overhead eight miles of 782.000 circular mils 




The New Wllliamibur^ Bridge Connecting Manhattan and Brooklyn 



by attachment to the permanent bridge 
structure; is 300 feet long, and covers the 
live cross-overs at the terminal. Special 
Millwood oak t roughing was used, having 
attached bar Iron fittings 011 which the trol- 
ley wheel operates. The eon hi H bar, which 
is supported at f refluent points by Insulated 
hangers, is three -eighths Inch by two and 
one-half inches. This construction is 
adapted to the large currents used for 



st rn nd eri wen tl i er proof a 1 u m i n 11 m ca hies . 
and along the truck for negative returns, 
seven miles, making n total of 15 utiles. On 
the Brooklyn approach near the bridge 
tower a special steel frame switch house 
covered with corrugated Iron has been 
hunt. From this point the overhead and 
track return feeders are extended. On the 
Brooklyn plaza, heavy steel poles support 
the overhead work. 
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Motor Fire 



lines Popular in England 



Motor fire engines nre rapidly replacing 
the old h ors e - ( 1 Vn\ w n m acid tick where v er 
practicable In England, So fur, iji America 
motor ears arc only uwd In this department 
for hauling chiefs ami lire marshals to iho 
scene of the fire, but hi England the whole 
equipment is arm dually being rendupted to 
the new means of propulsion* 

Gasoline motor* ore well adapted to the 



expanding into the inside of drums oil the 
sprockets of tin- wheels, operated fay the 
pedal lever and bund brakes fin drums of 
the wheel sprockets, operated by the side 
brake lever. 

The ear Is controlled by a throttle vhlvo 
regulating the supply of g as to the motor, 
operated by a lever on five steering pillar 
ami an auxiliary throttle on the brake pedn 1 




English Firemen Kiel# irv. State 



fori of chemical fire engines shown fn our 
II lustration. The apparatus is mounted on 
heavy wheels* the rear ones having addi- 
tional wire spokes and being shod with 
2-Inch solid buffer tires while 11 so front ones 
are fitted with 3^-ineh tires of until her 
make. Exception ally heavy springs are used. 

The 21 horsepower engine is of the 4 -cyl- 
inder horizontal pattern In ordinary prac- 
tice. The speed gear is of dimensions which 
give strength for the heaviest work, the 
high speed gear being 25 mites an hour. Any 
steam generated by continued running on 
low gear passes through brass grids provid- 
ed on the top of the water tank which is 
located between a double dash board, be- 
neath the driver’s teat ib placed the gasoline 
tank. There arc two set* of powerful brakes 
fitted to the machine, east-iron shoes. 



The ear weighs a ton and will carry 2.500 
pounds of fire appratus. A step a I the hack 
aerninmndrites a fireman and two chemical 
cylinders i brackets are arranged for carry- 
ing two 9 -too I Udders and the mechanism 
of (lie whole apparatus is protected from 
dirt fay ii shield stung underneath the car. 



FIRE HOSE FOR INDOOR USE. 



Every large building (business house or 
tl welting) should have a reliable hose hung 
conveniently in reach for use in ease of tire. 
Unlined linen hose Is best for this purpose. 
Tins hose wilt leak when the water is first 
turned on P but will soon swell and stop the 
leaks, Tt should he tested out of doors 
every six months and thoroughly dried be- 
fore replacing. 
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A JAPANESE MILITARY AIRSHIP IN USE. 



The Japanese have made efficient si ml kuc- 
ces.sl'ul use of war lia'lioons. The war bal- 
loons belonging to the 3rd Division of Hen- 
era J Nogi’s army wen* of great assistance iii 




Japanese Military Warship 



rvconn catering the approaches to Port Arthur, 
the observer In the balloon having communi- 
cation with tlie ground by telephone and 
fro in his high station directing the artillery 
tire. 

»« » — 

TRANSMITTING CRUDE OIL BY PIPE 

LINES. 



Transmission of low gravity crude oil by 
pipe lines from the oil fields to the power 
market, so successfully effected in the east 
has not achieved thi L same result In the West, 
in Fresno county, California, n G-inch pipe, 
m miles long is being laid for transmitting 
crude oil from the t oolinga oil fields to tide- 
water and thence by tank ships to Run Fran- 
cisco and other coast markets. 

Such a pipe laid from bakers Me hi, Cal,, to 
Point Kiclmimid, Cal., for conveying Kern 
county oil was at first supplied with eight 
pumping stations of 160 -horsepower capac- 
ity. Tlie oil pumped was delivered to the 
pipe lino at from 600 to 600 pounds pressure 
per square inch in summer and up to 1,000 
pounds pressure in the winter time. By this 
arrangement it was not possible to gel the 



fiit to Point Richmond in commercial quan- 
tities. Then seven more pumping stations 
were added and yet unsatisfactory results. 
It is now reported that fifteen more pump- 
ing stations are to be added, a station for 
each 10 in lies. The venture was practically 
a failure, 

# » 

MACHINE TO LEVEL ‘'HUMES ' IN TRACK. 



Frequently during winter fhc snow and 
ice collects between the rails of street ear 
tracks forming “humps.** Sometimes the ice 




ice Planer for StreetIWork 



ridges extend along l he street hot; ween 
d'nible tran ks. To reduce these hard frozen 
masses of ice to the si reel level an eastern 
railway uses a row of cutting teeth fist'd nt 
intervals of inches to on iron bar which 
is carried In front of the snow plows. The 
Street Railway Journal says ll.e device is a 
success, "flie teeth are 6 by % inches each. 
For oilier portions of the street not ranched 
by the snow plow the row of teeth are cur- 



* if 




Knives Attached to Snow Plow 



rled on a pair of runners and drawn by four 
horse?. After living loosened the ice is sbOV* 
vied tip and carted away, nr spread out even- 
ly over the pavement. 



'■Shop Notes:" 1966 edition: 200 pages; 

numerous illustrations: 6^ cents. 
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FURLING SAILS BY MACHINERY 



Jack Tar may no longer have to risk his 
life at dizzy heights, amid freezing blasts 
or lightning’s play, while hu iries to reef 
the upper sails. A retired sea captain, Wil- 
liam Williams, lias invented a system by 
which the sails can he raised or reefed from 
the deck, without the use of steam power. 
The phut of working the sails is on the prin- 
ciple of a roller curtain, except that steel 
ropes worked by hand winches on the deck 
take the place of curtain springs. The sys- 
tem is applicable only to square-rigged 
vessels. 

Practically, Williams' device consists of a 
set of winches placed at the foot of each 
mast, whereby a single man by turning a 
crank can furl, unfurl or reef a sheet in one 
minute. To complete any three or these 
operations on tin 1 main yard, lower topsail 
yard, upper topsail yard, and lower and 
upper topsail yards, would require ait uble- 




The Hoisting 



bodied seaman but five minutes at the five 
winches. 

These winches are so arranged ns to take 
up their own slack by reversing cogs. The 
sails themselves work on sleeves that en- 
circle the yards — the operation not being 
dissimilar to that of the common roller 



window curtain. By merely slipping a brake 
the sheets can he allowed to unfurl them- 
selves by u sy stem of counterbalancing 
weights. The gearing of the winches gives 
great leverage, for a pressure of 55 pounds 
on the crank can hoist 2.0QU pounds up 
among the rigging. The yards can be 
braced, eased away, or hauled around be- 
fore the wind by one seaman working a few 
minutes at a crank. The sails can be held 
to at any desired angle to the wind. 

The system of winches before the mast 
corresponds to the present complicated 
tangle of halyards, and, besides saving more 
than half the labor, is invaluable in cases 
where the wind takes the vessel hard aback. 
It is almost impossible to furl sails by the 
old system under these conditions. The 
number of sailors can be reduced one-half. 
If the system fulfills the expectations of 
several large shipping interests in Sail 
Francisco, it is destined to revolutionize the 
life of seamen lief ore the mast, 

* ■« ♦ 

lengthening the life of telegraph 

ANJ> TELEPHONE POLES. 



A few years longer life for telegraph and 
telephone poles would mean mi enormous 
save in American forests, With the In- 
creasing network of wires reaching out ill 
every direction uniting the country like so 
many live nerves, the demands on our for- 
ests are something tremendous, and in a 
few more years must mean serious deple- 
tion of large trees. Two large corporations 
Imve united with this government to experi- 
ment with preservatives for poles. The life 
of the pole depends on a very small por- 
tion of Its length, namely, in n standing 
pole, the section extending six or eight 
Inches above and below the ground. This 
Is called the breaking point, and in order 
to have a large margin against decay at 
this point much larger poles are used than 
are actually necessary to beat the strain 
Imposed upon them. 

The strain upon a pole is felt at the 
ground line. Decay also begins at the 
ground Hue, but does not extend far below 
because the supply of oxygen and boat de- 
creases, nor far above because the moisture 
is not sufficient. Thus the only serious con- 
sideration is to find sonic antiseptic to pro- 
tect this all-important section from fungus. 
In the experiments to be tried dead oil of 
Coal tar will be forced through the butt 
of the pole and the creosote method will 
he used, but only for a distance of eight 
feet. 

The usual treatment of poles in this coun- 
try requires the use of an air-tight cylinder. 
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ICE ■ YA CHTXN G— THS ILL IN 6 SPORT ON 
NORTHERN LAKES 



Ice- £U editing, 1 holli in l his country and in 
CfUi'lilttp has increased In popularity with il.it? 
present Henson In rad, £Oinc uf the yachts 
have rebelled such proportions, wJtli si corre- 
sponding increase in an El area that their 
speed has At times become a menace and 
several serious collision# have occurred. 
The 1 in 3 1 portion of most of these yachts is 
very pimple, consisting only of a center tim- 
ber, running fore and sift, and the rainier 
plank, [he nuist is stepped on the center- 
piece, the forward part constitutes the how- 
sprit and the alt part carries the box and 
rodder part. The runners are attached to 
the runner plank which Is a stout timber 
from 14 fed to 28 teet in length and taper 
Lug in thickness towards the ends. 

The largest of those yachts weigh 3,000 
pounds and have 1*000 square feet of sail 
area. Record time so far in the numerous 
races is a mite in two minutes and twenty - 

eiglit seconds T 

— 

AUTO MAIL WAGONS IN PARIS, 



The postal service in Parte has received 
fifteen new electric motor vans for trans- 



fer ring the m rtils between the main office, 
substations and railway depute. The cars 
have a speed of 25 miles an hour and weigh 
2% tons of which l lie storage batteries com- 
prise 1,320 pounds. The Electrical Review 




Electric Mail 

says: 'The batteries are charged daily be- 
tween 12 and 2 p. m, and for this purpose a 
model charging station has been installed in 
the central postofflee building/ 1 The use of 
motor wagons for mail service is becoming 
general In Europe. 




''The Largest of these Y&^hts Weigh 3,000 Pownds* 1 * 
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TRAVELING HOTELS FOR TELEPHONE 
CONSTRUCTION CREWS. 



A northern telephone company In con- 
structing lines tlirou^rli North Dakota and 
Minnesota met with some difficulty in secur- 
ing board and |«n l^inir for Its crews of work- 
men, Often the country is sparsely settled 
anil tiie distance between lotl^i nprs ami 
working points great. 

To meet these conditions the construction 
wagons shown in our illustration were built. 
The wagons accommodate 1G men, one be- 
ing used for a dining room and kitchen, the 
other ns sleeping quartets. They are each 
8 feet wide, 26 feet tong and 7 feet high 
and mounted on low trucks wtlh wide tires, 
giving a large bearing surface to the road- 
way s<> that the power required to draw 
them over soft trucks Is reduced to a miui- 
atum. 

The kitchen is 3 by 8 feci and located iti 
the front end of the dining car, the rest of 
ttm spuce is used ns ;i dining room, 

in the sleeping wagon there are eight 
berths on each aide arranged in tiers. On 
soil roads two teams arc necessary for 
drawing each wagon, but over good roads 
only one team each is used. The wagons 
have proven a great convenience as the men 
arc always on the ground for the work, 
Tents were formerly tried, hut the wagons 
were an Improvement, 

Some large telephone companies are now 
using automobiles for repair work along 
lines, some have supplied motorcycles for 
this purpose ami yet others have a good 
horse always in readiness. We are indebted 
in i a'lii'i ;i l-SuperiiitepdeiiL L. IX Richardson 

for our illustration, 



STEAM TURBINES CONTINUOUS RUN 
QF 0,962 HOURS. 



One of the most remarkable runs ever 
made l>y a steam engine was completed 
when the GOO- horsepower steam turbine in 
Machinery building was shut down on De- 
cember 2, its work having been completed. 
This record of 3, HG2 hours continuous service 
breaks all steam turbine records: I’iston 

engines have run for longer periods, hut 
never under high speed; die turbine main- 
tained a speed of 3,600 revolutions per min- 
ute, or 353,792,000 revolutions during the 
term. The work was to supply light and 
current for the exhibit of the electrical con- 
cern which bllllt It, and the load varied GO 
per cent. An examination of the turbine is 
.said to have shown it in perfect condition 
after Its long mi), the tool murks on the 
bearings still showing plainly. 
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Living Trees for Wireless Telegraph Stations 



Startling Discovery of Major Squterj U. 

Short D istances - -Great 



S, A^-Alr®ady 
Possibilities. 



Successful on 



Major George 0. Shinier of the Signal 
Corps, Inlted States Army. I urn succeeded 
hi sending mill receiving wireless telegraph 
messages, using living eucalyptus tret>s in 
plant? of masts and towers. The brunches 
and leaves served hi plan* of tile usual net- 
work of wires its antenna, 

Message* have already I keen transmitted 
by the new method between Ft. Mason and 
Verlm Ikienna. a distance of three and three- 
quarters mites in a straight tine. 

!t l# certainly significant 
that Nature having pro- 
vided unseen lines of com- 
munication in the ether 
should he found ready to 
still furt her s n pi hen nen t 
her bounty and furnish in 
leaf anil branch and musk 
those media whirls man 
lias been erecting ;i( great 
paint and expense. 

The thought sit once sug- 
gests. the possibility of an 
hitherto undreamed o f 
ease and multiplication of 

exchange of words* ho- 

■ 

tween the dwellers m the 
rural dlstrtetfs if every 
shade tree in the farmer's 
door yard may become a 
speaking tube to friends 
and neighbors for miles 
around. 

Major Sqnler Isas found 
that a good live tree 
Is fhe beat sending station 
for wireless. Also that a 
good live tree Is the best 
receiving station. 11 requires only fifteen 
minutes for him to attach the necessary 
sending apparatus to the first tree. The 
mechanism that is affixed to the second, 
the deceiving tree* can be so affixed In less 
time* It is so simple that It can tie carried 
iti a hand satchel* 

The perfection of the service rests upon 
the power of the instrument that emits the 
messages into the air and upon the delicacy 
of the detector that receives them. 

Major Sqiiier believes that trees will come 
Into general use as wireless telegraph sta- 
tions. Tn war time* their utility would he 
of vast benefit to Ihe army, the signal rorps 
of which employed them. 

In times of peace their value In furnishing 




Maj* Geo* O- Squi«ri U* S# A 



facilities for telegraphing without wires 
and without the great expense attendant 
upon flic apparatus now in use would com- 
mend them for some commercial purposes 

Major Eqiiler is so convinced of the possi- 
bilities of the method that he has conducted 
elaborate experiments with the trees. He 
decided i as Fleming and other investigators 
liiitl decided before him, that the general 
function of the vertical receiving wire used 
in wireless telegraphy is to unite electrically 

the earth and space, by 
which union a sufficient 
amount of the energy of 
the radiating waves is lo- 
calized to operate a suit- 
able receiving device. 

It occurred to him that 
although It Is sometimes 
impossible, and always 
troublesome and more or 
less expensive to get the 
proper wire, there are 
many available trees* He 
knew that much better re- 
sults are obtained with 
the field telephone In 
wooded terrl lory when 
the receiving wire is 
grounded by attaching it 
to an iron null driven Into 
a tree than when a con- 
ducting plate is buried. 

It is possible to make a 
tree ra telephone conductor 
even when this nail is 
driven Into it thirty feet 
above the ground Instead 
of a few inches, as Is 

usually done. 

Deciding that the tree, so useful In mili- 
tary telephony, was also of benefit In wire- 
less telegraphy, Sguicr affixed a receiving 
instrument to one of General MacArthuFs 
pci trees. This instrument lie made by 
tilling a small ebonite tube with the regular 
si?.ed spherical carbon granules used in tele- 
phone transmitters. 

lie imbedded hi them two steel needles as 
electrodes. These needles were close to- 
gether at the central part of the tube. A 
bead telephone was used to convey to the 
ear of the receiving operator the messages 
conveyed through the stool needle*. 

Yet while the experiment showed that 
the electro-magnetic effects obtained were 
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sufficient to set RlgruiiJs, It was also shown 
that the tree had absorbed more electro- 
imguctisni than the Instrument used. With 
the improved wave detector operated by 
electrical energy, which instrument Major 
Sqnler wants to get, the efficiency of the 
system of telegraphing with trees will lie 
much improved. 

Willow, pine, spruce iiud oak all make 
good receiving stations. They ore useful 
for sending also. The power required for 
sending is secured from two small portable 
batteries of ten volts, each of which excites 
a large eoil- 

The ‘"grounding” esse mini to sending is 
secured through the roots of the tree. A 
wire Is attached 1o a ual) driven into fhe 
root The trunk of the tree supports the 
Rending apparatus. The only electrical con- 
neetioni between the two is at the root of 
the tree. 

Major Squier says; 

*T have simply scratched the surface of 
thte absorbingly In teres ling topic. I have 
experimented for only three months, Ex* 
rollout results have been secured, and 
with better apparatus and more work f 
think we shall sec that the possibilities of 
the subject sure almost boundless. 

^Naturally I am most interested In the 
military side- I want the United State* 
army to get what benefit there Is to be 
secured from my experiments That Is why 
I have applied for patents upon the system 
of using trees as stations for the wireless 
telegraph. One of my a indications has been 
favorably acted upon, I have hope thut the 
others will be, I have no idea of going into 
business, and I want the patents as much 
for the government's protection as for any 
other reason. 

"The use to the army of trees a* wireless 
stations Ik great* When a ha boon Is used to 
assist the wireless the enemy sees the bal- 
loon. Signal flags have been discarded be- 
cause they revealed the signalers’ where- 
abouts to tills enemy. But a tree gives no 
sign that it is being employed as a signal 
station, 

^Commercially the system bus great possi- 
bilities. 

Fi We have successfully telegraphed will* 
trees as stations at every distance we have 
attempted. We have proved that the prin- 
ciple is workable. Now all that remains to 
Ik 1 done Is to get the best wave detectors 
and stronger power. The extension of the 
distances over which tree telegraphy is 
practical is only a matter of power. 

4J I see no reason that ha the near future 
farmers, whose places arc fortunately 
usually well provided with trees, cannot be 



able to communicate wirelessly for many 
mites* 

“AuylriKly can st^e the Importance of thus 
being able to get crop report H t weal her bul- 
letins and items of particular or general iu- 
formation. 

TThe cost of tin* Instruments will be 
slight. Any system of wireless telegraphy 
can he used In connection with the trees* 
The limits of the discovery are so broad 
that no one company cun cooler the idea* 

ir But it la not only In space telegraphy 
that the trees are susceptible of great use- 
fulness. My experiments have shown to me 
that the weather bureau and the department 
of forestry can get good results from a close 
study of the trees. 

“The trees are not only helpful In that 
they conduct electricity to the earth, but 
they are good weather regia tore. Their field 
of usefulness iti these directions lias not as 
yet been thoroughly explored* 

‘To rinse we shall lesmi just what trees 
to plant about our homes that we tuny he 
safe from lightning. Wo shall also learn 
much of the weather of the future from the 
1 roes.” 

Extract* from Maj* 5qut#r R s Ruportf 

The difficulty of transmitting electro- 
magnetic waves over land sis compared to 
tliat over seawater, has been well estab- 
lished, and this difficulty is attributed in a 
latge measure to the general absorption of 
Intervening h" s p vegetation, buildings and 
conductors through which the wave trains 
must pass in reaching the receiving appa- 
ra tus. 

However closely we may approximate in 
theory to l he actual mechanism of electro- 
magnetic wave transmission, as lined in 
wireless telegraph practice at present, it is 
now reasonably certain that both the earth 
itself and the space above the earth arcs 
essentially Involved in the phenomena. 

Repeated experiment has shown the im- 
portance of good earth connection a for both 
the transmitting and receiving untemiu*\ 
nml sworn! letters patent, such as those of 
Lodge, Mulrl lead, Kcnseiuten and Stone, pro- 
vide, in addition, for special conducting 
nieiallir nets or strips, at the foot of the 
antennae, extending therefrom to a distance 
of a quarter wave length or moire, whereby 
t he effit + li 1 1 u 1 y is i 3 1 c rea sei t . 

The Influence of the general condition of 
the earth around the foot of the antennae 
5 lk to moisture, temperature and ingredients, 
has also been noted, a] id the effects of the 
capacity of the aerial itself, its height, and 
id elevated capacity areas placed at. or near 
the end of the vertical wire* have been in- 
vestigated In connection with the recent 




POPULAR MECHANICS. 



203 



great advance in syntonized systems. 

For hcsl results, it has been observed in 
general Hint tbe vertical wire or net should 
be carefully insulated from all supporting 
poles, guys, or Indeed any electrical con- 
ductor connected to the earth, the object 
being to form an open vertical receiving 
circuit, instituted in the air. 

We iniiy therefore, with advantage, us 
Fleming and ni tiers have done, regard the 
general function of the vertical receiving 
wire and Its accessories as serving to unite 



electrically the earth and space effects 
above mentioned, by which, through llie 
agency of one of the forms of wave detect- 
ors, a sufficient amount of tbe energy of 
the radiating waves is localized to operate 
a suitable receiving device. 

It was flora a general survey of the 
above established facts regarding the re- 
ceiving conditions for successful wireless 
transmission of intelligence, that the writer 
was led recently to consider how far these 
conditions may bo fulfilled by growing 



vegetation, particularly in the form of high 
trees covered with green leaves. 

My attention was tirst attracted by learn- 
ing from Major General Arthur MacArttuir, 
U. R. Army, of a successful experiment 
made in duly, 1904, at the military maneu- 
vers of the Department of the Columbia, at 
American Lake, Washington, by Lieutenant 
William M. Good ale, of the U. S, Signal 
Corps, in which he fmmd that In laying 
rapid telephone lines in a wooded country, 
for the Hold exercises of the Army, a much 



better ground could be obtained by attach- 
ing the earth side of the instrument to an 
iron nail driven into the trunk of a tree 
or shrub, than by tbe ordinary and more la- 
borious method of burying a conducting 
plate, or by driving an iron spike into the 
earth itself. 

It is round that the conductivity of a 
growing tree in a healthy state, for tele- 
phonic currents, is such that the earth ( l ou- 
tnct nail need not be at the root of the 
In-e, but may be carried to a height up the 




Wireless Telegraph Tree Slatioa at. Ft. M»«on 
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Army Automobile Used In Tree Experiments 



tree of 30 feet or more, ami the telephone 
used from that elevation with satisfactory 
results, Indeed, experiment shows that 
good communication can be maintained 
from 0110 tree top to another with the trunks 
of both trees in the circuit. When the ope- 
rator holds the ground wire in the baud, 
and completes the circuit to earth by mere- 
ly touching a live twig or leaf, the traps- 
mission of speech is good. This permits 
the military scout to use the vantage point 
of the tree elevation for observing the 
enemy* while being screened from view by 
its foliage, and at the same time to trans- 
mit by telephone to the distant station the 
information thus obtained. 

In order to te&t other kinds of trees than 
those available at Fort Mason, California* 
a telegraph auto-car, recently purchased for 
the Signal Corps of the Army, was tempo- 
rarily fitted with the necessary transmit- 
ting apparatus, and a tour made through 
Santa Clara find Alameda counties, Califor- 
nia, installing and operating field sending 
and receiving stations at various points 
along the route. 

The electric power required was in the 
form of two small portable storage batteries 
of ten volts each, which were used to ex- 
cite a large Apps coiL 



When a tree was uwd to support the 
sending aerial, the “eartiling" was accom- 
plished through the root system of the tree 
Itself, by attaching a wire to one or more 
iron nails driven into its base* The tree 
stem was utilized In support the aerial, the 
only electrical connection therewith being 
at its base* 

After a little practice two men, a ser- 
geant and corpora J of the Signal Corps, one 
a good lineman, and the other the chauffeur 
of the machine, who also acted as telegraph 
operator, could Install a sending station in 
ten to fifteen minutes. A receiving station 
Is even less trouble to install* since there 
is nothing to transport except what can be 
carried in the hands. 

The experiments thus far have been main- 
ly qualitative, and the apparatus used, of 
marked simplicity. 

The transmitting apparatus at Fort Ma- 
son consist* of a small Apps induction 
coil of about 4 -in. spark, and a vertical 
antenna wire suspended from a 75 fL pole 
situated on n bluff about 80 ft. above the 
sea level. This \vm one of the first wire- 
less stations installed hi the baited States* 

The detector used consists of a simple 
microphone made by partially filling a small 
ebonite tube with the regular sized spherical 
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cnrlHNi granules used E ti telephone tran.8- 
mitt pro, mid l>y imbedding therein two steel 
needles u a electrodes, so tin it they nearly 
touch each other at the central part of the 
tube. 

In Fig, 1 are shown three typical ar- 
rmige meats of receiving circuits, which 
I save been Found efficient in practice. In 
this tig tire, a growing tree is represented 
by l ho double lino. 

In. Fig. 1 (ji) + N represents a point of 
electric coni net with the tree, made in any 
convenient manner, such ns by driving an 
ordinary i roti null or pin into the tree, pref- 
erably through the outer, living purl there- 
of. 

' r lie pc tnt represui s l h a co i i d m ting con ■ 

tact with the earth, made by driving a 
metallic pin therein* M as n microphone; 
T, a telephone; and B h a source of electro- 

(A) (B) 




motive force. In Fig, 1 (b) nod (eh the 
co r res] ms id Ing let t e ra r< 'present si n i i In r a p - 
pa mtus. 

The first experiments tried were with nil 
arrangement of circuits indicated iti tig, 
1 (bh 

The electrical contact with the tree at 
tin? point Pj, was made by driving a miiE 
into the tree Itself an inch or two above 
the earth line, so that the contact would bo 
distinctly with Urn tree, and not with the 
earth. The whole appsirntuR used for then® 
preliminary experiments was extremely sim- 
ple, consisting of a few feet of flexible 
lump cord, a microphone, with three small 
dry cells, and a head telephone receiver, 
suitably mounted en a smalt hoard about 
10x13 inches, 

AVith the electricul contact at the point 
p remaining stationary, the upper point N 



was shifted up and down the tree, the 
effects biting noted, In l his experiment, 
the transmitting station remained unaltered 
sis tar sis possible, sending si simple signal* 
such ns rise letter S, ]t Was found that 
as hoc a us the distance PN became move 
tha n three or four feet, faint signals were 
heard, which in general increased hi loud- 
ness with 1 lie distance lietween P and N, 
along the trunk or stem of the tree, up to 
the general region where the first branches 
began trp diverge, beyond which u further 
increase could not be certainly noted. 

In older to Insure that the effects ob- 
served were actually due in eh 'Ctrm Magnetic 
Waives from the tree itself,, mud not to the 
short antenna wire ri-prespniert by 31 N, in 
riO and (b), Fig, 1, a careful exploration 
of the i roe was made, using lend -covered 
insulated. wire for the connections PM and 

CCJ 




\|X, ibe lead covering of this short antenna 
being carefully grounded, so that the actual 
wire used was incased throughout in an 
v ;t rtli rou] icet ed metallic co i id i ictor, w Mel i 
would effectually screen the electromagnetic 
waves from affecting the wire inside* With 
such a wire, with the point 1 J remaining 
aluthmtiry r experiments, were made^ show- 
ing that ns soon us the distance FN became 
more than about three feat for the particu- 
lar distance and apparatus* used, faint sig- 
nals began to be beard. Upon removing 
the terminal an inch or two away from the 
tree, still keeping it sit the same height 
above the earth, the signals disappeared en* 
tirely, return Ing again when electrical con- 
trici was restored, These effects increased 
Tn general, as the distance PN became 
greater. 





212 



POPULAR AI ECHANICS. 



Forty Minutes From Chicago to Milwaukee 



Mall and Express to be Hurled Through a Pneumatic Tube at 120 Miles 

an Hour 



From Chicago to Milwaukee in ;i straight 
line Is M% miles* Tim fastest trains con- 
sume two hours In making tlie trip. It is 
now proposed to transmit mall nnrt express 
matter between the two cities jo 40 minutes. 
A pneumatic tube, 18 inches in diameter. 




V acuum Putn j> 

conveying toads up to BOO pounds* is to be 
cot i st r u r ■ te d ; should it prove sucoe ss f u I one 
more menus of rapid eounnun [cation will bo 
available, and other largo cities connected. 



distant day, There are now in opera t Jon in 
the United States more than 300 tube plants 
accommodating B, 000 stations. requiring 3.60U 
horsepower,. and ojierfitmg at a cost of $36,- 
000 per day. The longest of these is the 
plant serving the Chicago post office. This 
system is nine miles long, double tubed oil 
the way* It cm inerts various mil way and 
postal stations of Chicago with the old post- 
office building and has a capacity for curry- 
ing 3,000 letters per minute each way. Its 
cost was $650,000. 

Until very recently, however, the practica- 
bility of tube systems connecting cities hun- 
dreds of miles apart was precluded by the 
enormous amount of power which would be 
required to operate such a system. It is no w 
claimed that a new system has done away 
with this objection and that a line connect- 
ing riiirngu and Milwaukee capable of carry- 
ing packages up to BOO pounds in weight is 
an assured enterprise. 

The distance between Chicago and Ms! 
waukce \s 84*5 miles and the proposed sys- 
tem is to include pipes 18 inches In ilia meter 
for carriers conveying up to 500 pounds 
weight arid a series of 3-incb tubes for spe- 
cial express messages and very small pack- 
ages. From the main terminal at either city, 
connections with all the big factories* anil 
oilier business houses could be installed and 
thus the service be made to Include a large 
territory. Tie Installation cost of such u 
plant would l>e $5*000,000, hut it is a feature 




s. 
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Plan Section of Hel ay System 



A & yet n o Ion g-rii stta n re pn m i in a 1 1 e t ube 
systems are in operation but contracts for 
several are now pending and the work of in- 
stalling them will he taken up at no very 



of the system that the cost of operation and 
maintenance Is so low tlmt the company 
raid d m a k o ext ra ord i na r i Jy lo w ra tes . 500 
pounds being carried for 15 cents* This Us 
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fin ftfitOTilshinjr fact ivlim it is considered 
that tiie package would cover flic distance 
fu just 40 minutes. 

Tile two important features of tlie plan 
urttj (1) t lie fact that instead of the carrier 
being forced through the tul^s by means of 
high pressure belli ml It p ms in most systems, 
the air is partly exhausted lu trout of Urn 
carrier., and she carrier glides along sucked 
by Hie vacuum and seeking to demonstrate 
the old law expotuidtHl by Newkm— ‘"Xahire 
abhors a vacuum"; (2.) tlie system of i -Hays 
dividing long pipe lines into sections of from 
two to three miles each, and each section 
operating wholly Imlependeid of the others. 
Automatically with the entrance of the ear- 
lier hi lo a section power is cut off from the 
preceding aoetmit the Instant the earlier 
leaver it- in this wuy the power required 



4W i*rf- 
$rt.£L 



isrrttt 






-o -oT. jFji 


T 

6 


*iV+'j 


. \ ^4 ** 


V 








r 


V \ 1 


L 


_± 



JP 




3 


1M 


-rz3B 

iy* 


£ 


1 1 


¥-A 




1 /jg 


J 




VT h 


' f fe 


f 






£ 




^3 


5 





214 



POPULAR MECHANICS, 



RURAL FREE DELIVERY, 



Rural Free Delivery which corresponds to 
the free delivery system so long in force 
in cities, is now in operation in every spite. 
Thirty thousand rural letter curriers make 
daily trips <if from 20 to 30 miles each, serv- 




ing from 100 to 150 farmers* families on 
each route. These carriers are required to 
furnish tit their own expense, the "outfits'* 
consisting of mail wagon, harness, horses, 
etc. Many are obliged to keep four or live 
horses on account of bad roads or hills. They 
are paid from $600 to $72n a year, according 
to length of route, hut have to spend one- 
hall' their salary for horse feed and other 
running expenses, The mail wagons, which 
are miniature postoffices cm wheels, cost 
from $60 to $75, besides tile freight. These 
carriers perform nearly all tile functions of 
a postmaster, selling stamps, registering let- 
ters and securing and cashing money orders. 
A farmer may thus in addition to receiving 
Ids mail every day Jn tilt* year, except Sim 
days, send or cash money orders right at his 
front gate. Each "patron,'* as the farmers 
served are called, must provide a mail box, 
and place it on the fence, a post or tree In 
from of Iris residence. Thousands of pa- 
trons, however, arc server! who live long dis- 
tances from the route, and hence :tt cross 
roads what is called a “nest of boxes*’ is 
often seen. 

The nest shown in the ilia strut ion contains 
46 boxes, representing that many families 
some of whom live 10 miles away but who 
find it more convenient to get their mail in 
tills way than to drive 15 or 20 miles to 
town. 

The boxes may be locked, but seldom are, 
and in thousands of cases no locks are ever 
used. As the theft of mail fram one of these 
boxes is severely punished by long terms 
in prison, such events arc extremely rare. Il 
is stated that there are now over 3,500,000 
farmers' families being served by the rural 
free delivery, or a total population of more 
than 18,000,000 persons. The system is 
doing more to make farm life attractive 
to the young people than anything which 
has ever been done. 

Several thousand additional carriers will 
tie appointed during the present year, and 
the service is eventually expected to reipiire 
50,000 carrier. 1 ?. These carriers must pass tin 
examination and give bonds for $500. Each 
carrier has a substitute who carries the mail 
when the regular carrier is sick. 

The rural carriers have only one or two 
holidays during the cm ire year, tmd must 
go out in all kinds of weather. They are 
the poorest paid employes in the government 
service. 

The rural carrier has many -thrilling ex- 
periences; at times lie swims swollen rivers; 
rescues persons lost in snow storms; discov- 
ers ancl extinguishes tires where the family 
is away from home; and Ills arrival is the 
event of the day at the farm house. 
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BULLET-PROOF MILITARY MOTORS FOR 
RED CROSS SERVICE, 



A bullet-proof military motor having 
shields of the Pa User design of special final- 
ity steel is an English Invention which 







Used as a Shield 



promises much towanl reducing the terrors 
of warfare. The motors are designed for 
the use of officers and nuMi in giving lirst 
aid to the wounded in the thick of a battle 
if necessary. 

The motors have three wheels, and the 




Lamp for Operating at Night 

bullet-proof shield tnay be extended wing 
fashion for protection. They carry such 
restoratives, bandages and emergency sup- 
plies as may be required for immediate use. 

Mechanical appliances for army use are 
increasing. Portable lee-malting machines 



and lamps for affording electric light with- 
out glass, by means of the motor, to a lieUl 
hospital tent are among the important de- 
vices In this line. In the lamp the carbons 
are placed low, and the radiance thus 
thrown upward In the largo shade, whence 




Front View ef Motor 



it Is reflected, and so affords a shadow less, 
diffused light for surgical work. 

* ■ • 

GAS TANK FOR AUTOS ANT) LAUNCHES. 



Acetylene is a popular light for automo- 
biles and launches, and it is now possible to 
pure huso the acetylene gas in smut] portable 




tanks, ami avoid the generation of the gas. 
The tanks can he attached at any most con- 
venient place about the much! tie or bout, and 
piped to burn as many lights us needed and 
where wanted. 

When the tank runs low it is exchanged 
for another fully charged, with a supply to 
hist from two to three months. Supply 
depots are located in all the large cities. 

■ 4 * » 

FIVE-YEAR SUBSCRIPTION OFFER, 



In response to numerous requests we are 
now offering 5-year subscriptions to Popular 
Mechanics at $3. no, Persons availing them- 
selves of this offer should Keep us Informed 
of nil changes of address, 
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TIMING RACES AT THE FINEST TO- 
BOGGAN RUN IN THE WORLD 



SL Moritz is ji Switzerland village — erne of 
the highest in Hie Eugtidiiie— having mi alti- 
tude of 6.000 foot, and world-famous for its 
lino toboggan slide, the “Cresta,** Hero in 
March or April of each year gather tobog- 
ganing enthusiasts of many natloiuiltlcs to 

compete In what might appropriately be 
Galled tlie “Derby” of this sport, though it 
Is known ns the "Grand National.” 

The toboggan course, with its high hanks, 
forming sharp curves, and its steep grad lent. 




Fig 1 . 1. 

is much like other such courses, but Is ex- 
ceptionally well located. As only one tobog- 
gan cun occupy the track at a lime and the 
races are nit decided on n time basis, a very 
Interesting mid accurate electric apparatus 
is used for this purpose. Alongside the 
course are set polos currying four overhead 
wires, the two upper ones of which connect 
to a telephone at each cud of the course, 
putting officials at those points iti communi- 
cation. At the starting point one overhead 
wire Is connected through a battery of 10 
cells to one terminal of a chronograph (see 
Fig. i), and the other terminal of the 
chronograph is connected tb rough » trigger 
switch X to the other overhead wire. The 
further cuds of the overhead lines are 



connected at the finishing points to another 
trigger switch Y. Both switches, X and Y, 
are firmly fixed nr (he side of the course, 




and have cnr-li a strong cotton lino attached, 
with one end to the trigger of the switch; 
the lino is stretched across the track about 
in. from I ho ground, and the other end 
is tied to a peg driven Into the ground on 
the further side. The two switches are 
nearly identical. The Electrical Review, 
London, describes their mechanism as fol- 
lows: 

jA 

A circular wheel of brass. A, is mounted 
on hearings, and has a notch in its periphery 
in which the pawl, H, is placed when the 
trigger is set. To the Wheel Is fixed a radial 
arm, C, with heavy brass bob. which falls 
by gravity when the pawl is disengaged by 
the cotton being pulled. At the lower edge 
of the wheel. A, a piece of ebonite, D, is In- 
serted in slightly different positions in the 
two switches (Ffg. ft)* also a metallic spring 
contact, Ji, is pressed against the under side 
of the edge Of A. 

As will he seen in Fig. 3, when the pawl 
is set in the notch In the two switches, the 
spring E In switch X will be pressing 
against the ebonite 11 anil in switch V. the 
spring E if* making contact with the wheel 
A, Before the tobogganer starts, both 
switches are set with the pawls u in the 
notches of the wheel A and the cotton 
stretched from the trigger across the track 
at start and finishing points (Fig. 2). The 
signal is given and the tobogganer starts 
from a few yards behind the cotton- ids 
toboggan striking the cotton, pulls and 
breaks It, disengaging the pawl; the arm, 




C, drops at swileh X, closing the circuit, 
which allows the current to flow through 
the electro -magnet of the chronograph, the 
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armature? releasing the clockwork, which 
i in mediately starts and continues until the 
cotton attached to switch V is pulled and 
broken by the toboggan :it the Suisli of the 
course, when the arui of switch V falling 
breaks the circuit and stops the chrono- 
graph; the time i.s then noted, and the ap- 
paratus re set for the next tobogganer. The 
chronograph has* a stop for re setting the 
hand at zero, one complete revolution of the 
hand representing 30 seconds and these be- 
ing sub-divided into tenths. 

The Crcista is something over three-quar- 
ters of a mile in length, with a difference 
In elevation of GQO fed. The record time 
made so fur is 01 6-10 seconds, an average 
rate of 60 miles an hour on the fastest 
parts. 

— 

GASOLINE MOTOR CAR FOR ENGLISH 

RAILWAYS. 



The Great Northern Railway of England is 
experimenting with a gasoline motor cur. 
which, i£ successful will be used in subur- 
ban work. The Electrical Review, London, 
says : 

The motive power la generated by two en- 
gines, which, however, are not connected In- 
dependently to the axles, although both axles 
are driven; under normal circumstances the 
engines drive on to a common longitudinal 
slut ft, which is connected to the axles by 
beveled gearing. To overcome the difficulty 
of one axle over-running tbe other, owing to 
any possible Inequality in the diameter of 
the wheels, a special form of differential 
-oar is introduced, and combined with this 
special gear is the reversing mechanism. The 
engines ore connected through independent 
clutches to a common change speed box, 
from which the power is transmitted, by 
menus of the longitudinal driving shaft, to 
gear boxes suspended on each axle, and at 



this point the speed is reduced by means of 
single reduction gearing. 

The engines are of the standard Daimler 
type, each capable of developing 36 H. F. 




Gasoline Street Car 

when running at full speed. A separate 
petrol tank is provided for each engine, and 
(he combined capacity of these Is sufficient 
for 400 car- miles. 

The complete car weighs something under 
16 tons, including its full complement of 
passengers, and although tlie normal speed 
for which it is designed Is 30 miles per hour, 
it has on several occasions attained u speed 
considerably over SO miles. The car is light- 
ed by electricity obtained from storage bat* 
(cries, which also supply energy for ignition 
purposes and for the magnetic clutches. 

4 ■ » 

IRISHMAN SANG HIS OWN REQUIEM. 



A merchant of Cork, who greatly admired 
his own magnificent barytone voice, sang 
his own funeral mass over bis remains not 
long ago. This seemingly impossible feat 
was accomplished by means of a phonograph 
record prepared by the man Id view of Ids 
death. The phonograph was placed on the 
coffin and the voice of the dead sang the 
muss. The record will he used for each 
anniversary mass. 
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SMALLEST RESTAURANT IN THE 

WORLD. 



What is claimed to be the smallest res* 
tail ran l iu the world is in operation :it 
Butte, Mont. It Is never closed; when the 
place was opened the owners threw away 
the key and the door has never since been 
locked. It is between two large buildings 
and is only 3 feet wide mid 13<,4 feet long. 
Only four persons can he served at a time, 
and there is no standing room. 




"Only Three Feet Wide.'* 



About half of the 13 feet is taken up by 
the kitchen, which contains a small refrig- 
erator, a gas range, a coffee urn and & cof- 
plate cupboard. The equipment is perfect 
In every respect, though in miniature. 
Every Inch of available space is utilized. 
The one table is 13 inches wide and 3V_> 
feet long. There are four stationary chairs, 
which are In constant use. 

The owners of this world’s smallest res- 
taurant are two chefs who run two 12-honr 
shifts. The two men do all the work. A 
great many visit the restaurant just out of 
mere curiosity, 

4 ■ » 

Several railway systems are considering 
the installation of a wireless telegraph sys- 
tem for communication between moving 
trains and stations located at large cities. 



HOW STEEPLE 1ACKS CLIMB TO DAN- 
GEROUS PLACES. 



A steeple Jack tells how he succeeds in 
climbing to apparently inaccessible places, 
and smiled us he remarked “It's easy- when 
you know how and have the nerve," All the 
an me most people would rather look on from 
a safe distance than do Iho climbing. He 
says; 

* l l know of no reason why a painter of 
ordinary nerve and a clear head cannot 
climb a pole a mile high if lie desires to, 
and the pole is that high. Very often we 
see a weather vane perched, on the top of 
a rod anywhere from six to sixteen feet in 
length above a church spire, It is necessary 
to take the vane down jn order to reglld tt 

“My way of doing it Is this: Take an 

ordinary Ims’n’s chair, with a tail of suffi- 
cient length. Pass the tail around the spar 
or rod twice underneath its own part, then 
once around above, tucking the end under 
Its own part, making wlinl sailors call a roll- 
iitig hitch. Place yourself in the chair, take 
in all the* slack you can get, raising your- 
self as high as possible, jamming your hitch 
tight. Now take a strap of sufficient length 
ll do not mean a leather strap; I mean a 
piece of rope with both ends spliced to- 
gether), pass It around your spar, one turn 
under and one turn over its own part, tuck- 
ing the end under, making what is called a 
clove hitch, This is put on about the height 
of your knees, leaving the loops of your 
strap hanging down. Place n foot in each 
loop and raise yourself up; pushing the 
hitch on your bosTt’s chair up as high as 
you can reach, jam it tight: sit (inn in your 
chair and draw your feet up, strap and all, 
as high as you can; then raise up again, 
pushing your chair Lip as before, and thus 
proceed, hitch Ityddtcblty, Jack and the bean- 
stalk fashion, until you get there. 

“I have taken off and replaced church 
vanes iu this way that were nine feet long, 
and weighed fifty pounds, ami painted flag- 
staff#: in the same manner. The bos' n* a chair 
should be as snug to the hips as possible, 
in order to avoid all unuecesgfnry play. In 
this way you are at your ease, and have 
your hands free to work with, obviating the 
necessity of hanging on with your eyebrows, 
Pome years ago i saw a man make several 
attempts to shin a flagstaff about fifty feet 
high. When within a few feet of the lop 
his strength would be exhausted and down 
he would come. With the chair and strap 
tie could have remained there all day, and 
taken Ms dinner with him." 

The chief danger is the possibility of a 
sudden faintness. 
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steam motor wagon for hauling 

CANNON, 



There lias recently been built In England, 
for tin* government, several steam motor 
wagons. constructed especially for the trans- 
port of artillery, Provision is marie for two 
pieces of artillery on the motor wagon, 
white several more tan he him led oil their 
own wheels, behind. Vhe Illustration ex- 
plains the method. 

« ■ » — — 

AUTO TIRE FOR HEAVY TRUCKS. 



This tire is designed for motor tracts 
where the truck and load runs up into tile 
tons. The accompanying illustration shows 
an Autrnr tire on wheels designed for a 3- 
ton load each. They arc of the east rim arid 
lmb and wrought spoke type, common in 
farming and traction road engines, says 
Motor Age, The hubs are double and the 
spokes staggered. The rims are of 8-ineh 
tread and 36- inch diameter. Sixty clips 3 




Rima are 8 • Inch Tread 

inches wide and 1 Inch deep, with one-half 
the depth projecting beyond at id one- half 
recessed into the rim are fastened on their 
of roll inference, A rubber cylinder 2 % inches 
wide and about the same length, weighing 
1 Poland, is set in each cup and is held by 
a %-inch bolt, which passes through hath 
rubber and wheel rim to the retaining nut. 
The rubber segments are readily reversible. 



Tiie bolts have flat button heads, under 
which are washers nearly ns wide ns the 
rubber. These heads and washers take the 
road wear and make a flexible steel surface. 
It Is said that the traction is effective. The 
empty machine used for a test readily shifts 
four loaded box curs, of an aggregate 
weight of 150 tons. 

■ — — — ■» »» — • 

BLOWING GLASS BATHTUBS. 



Interesting Process in Which Compressed Air 
Takes the Place of Han’s Breath 



Glass bathtubs are the recent production 
of a German inventor, who has succeeded 
in making them rummer dolly possible. 
These new mbs are much Inferior in ap- 
pen ru Tice to the porcelain tubs so generally 
used, and in utility are nothing better, save 
in hospitals where medicated baths are oft- 
1 imes given patients. The method of blow- 
ing them, however, is both unique and in- 
teresting. 

A thick cast-iron plate having an open- 
ing the exact shape the glass tub is to be, 
having a removable frame resting on its 
margin and held in position by looking le- 
vers, is mounted on a hollow shaft which 
is journaled in bearings end arranged to ro- 
tate. The removable frame holds the outer 
edge of Hie glass within the cast-iron plate. 
Compressed air is used for blowing such a 
Jorge piece and is forced Into the molten 
glass by means of the hollow shaft and 
the perforated cast-iron plate. A bedplate 
supports the apparatus. 

Sufficient molten glass is poured upon the 
iron plate from a ladle carried by a trav- 
eling crane. The glass spreads over the 
plate and under the frame, and rapidly cools 
at its outer edge. At this point plate, frame 
and glass are turned through a half circle 
so that the top frame is then underneath 
and the layer of hot, smooth glass hangs 
from the plate, supported by Its chilled 
outer edge. TIip central part sinks uni- 
formly, the bedplate being brought Into 
contact to secure this result, and the bot- 
tom of the tub is formed. The bedplate, 
falling sligiitly. pulls the glass down and 
so forms the walls, and I hen through the 
shaft and cast-iron plate compressed air is 
skilfully introduced into the tub so as to 
give the walls whatever inclination desired. 
Tills dome, the blast is turned off, the lock- 
ing levers release the movable frame, and 
the tub, still hot, is rushed to the annealing 
oven, where it is carefully annealed, this 
operation being the most im]K>rt«nt of alL 
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LARGEST GAS ENGINE POWER PLANT IN 

THE WORLD. 



Will Furnish Current lor All the Street Cars 

in San Francisco 



The electric si reel cars of Son Francisco 
are to he propelled by power generated by 
the largest gas engine plant in the wnrhL 
California already is world famous for 
notable feats of electrical engineering, amt 
now tut (Is one more laurel. The order lias 
just been placed for the new gas engines, 
which will require several months to build. 

There will he at the start three 4.000 fcw, 
capacity, 3-phase, 13, 200-volt, 25 -cycle, 88- 
r. p. m. revolving Held alternating current 
generators, to be driven by 6 t 40(MinrB6- 
power gas engines. These generators are 
the largest hi capacity in the world driven 
hy gas engines. 

m * m 

HOW TO VENTILATE A SCHOOL ROOM. 



The allotted time for contaminating the 
air in a school room where each pupil is 
allowed 130 cubic feet of space, is 8 min* 




Fi(£* l**Air Movement Due to Loc* 
Cation of Registers 

utes* according to R. V. Carpenter, a Femi- 
nized authority, A contributor to the Metal 
Worker describes different systems of ven- 
tilation showing the movement of air cur- 
rents. The system exempllfled in Fig, 3, lie 
says, works with admirable success In many 
of the metropolitan schools. He says : 

“if the ventilating register is placed near 
the ceiling on the opposite aide of tlie room, 
the movement of the Mir current will be 
that shown in Fig 1, none of the Incoming 
air reaching (be lower pari of the rnum T 




Fi^i 3»Alr Movement wltH Dltfer- 
»nt Location of Registers 



If the outlet is placed nt the bottom of the 
opposite side of the roam, the movement will 
be us shown in Fig. 2, the incoming air 
again missing tlie lower portion of the 
room, except where the air enters and 
leaves Use rrioiii. Now if the register 
through which the air enters* is placed 




Fig. 3 --Diffusion of Air Through 
Best Location of Registers 

about S feet above the floor and tlie ven- 
tilating register at the floor on ilie sumo 
side of the room, the children sitting near 
the register will suffer no unpleasant effects 
from tho incoming air. and the perfect cir- 
culation will take place us shown In 

m& , V' 



BIG MAILS FOR EUROPE. 





The holiday mails from this country to 
trope were the largest ever carried. The 
in.iils arc landed In tender* and the Illustra- 
tion shows one of them unloading from tho 



C hrilt ma$ M fril 5 

"Baltic/ 1 Tlie load was so large the lower 
deck was plied full* and hundreds of sacks 
and hugs were packed on the bridge. Tho 
Shipping World* f.ondnsi, says there was 
$3. 000,000 in the registered letters alone. 

— — — ^ ^ » — 

Prussic acid is used in many localities in 
California for killing insects on fruit trees. 
One man's outfit for this work cost $10,000, 
Tents are placed around the trees and tho 
fumes of the acid are liberated from a sau- 
cer at tlie routs of the tree. 
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Photographing From a Captive Balloon 



Within the Reach of Every Photographer, Amateur or P roles - 

sional**Expense no Longer an Obstacle, 



It is quite possible to take photographs 
from a captive Imlluou so small that the 
experiment is robbed of almost all of its 

expense and 
the apparatus 
is convenient 
to its owner 
on any fair 
day be may 
wish to use it 
The balloon 
need not be of 
more than 500 
cubic feet ca- 
pacity t simply 
large enough 
to carry the 
camera and 
light attach- 
ments) a u d 
may be Inflat- 
ed by r aiming 
a tube from 
the ordinary 
household gas 
meter to tbe 
balloon. 

The balloon should be spherical in sltape 
and made of some very light material of 
close texture. Light silk is one of the l>est 
materials for the purpose. Stitch the gores 
well together with strong, flue silk and coat 
(lie balloon with linseed oil varnish — a very 
thick coat. The neck of the balloon where 



Ft*. i 

■ 

the gas 5s entered is commonly loft open. 
The purpose in Ibis Is that on ascending, 
as the pressure of the external ah* dJrpin- 



isiieNp the expansive force of the gas con- 
fined In tile balloon greatly increases. For 
our purpose tlie balloon will not ascend to 
any great altitude, but were an ascent of 
several in lies to be made, the expansive 
force of the gas would soon tear the silk 
envelope into ah reds If there were not some 
means for ti smalt amount of the gas to 
escape. 

Over the silk envelope place a network 
of light, strong cords hanging down to the 
lower half of the envelope, and having 
c-nrds or lending lines attached for fasten- 
ing It to a hoop* A balloon of 500 cubic 
feet capacity can be inflated in about two 
hours* 

For taking the photographs a camera of 




Fi^i 2 

box form with half-dark slides focused at 
infinity fa most convenient For attaching 
It to the balloon hoop use screw-clamped 
trunnions at its sides, mounted in triangu- 
lar side frames, so that U can he set at any 
angle desired* This is clearly shown in 
Fig. 1. Fit to the lens of the camera a 
Pam soh and Lonib shutter, as shown Jn Fig, 
2 t arranging a hook to hold it until it is 
time to remove the "hook and release the 
shutter, this operation being performed by 
an electromagnet connected with a isittery, 
w h i s :-h a its n genie ill wti 1 be d esc ri bed hi r - 
ther. 

The length of the captive line may vary. 
Excellent photographs may be taken at an 
elevation of 150 feet and good o lies at 500 
feet. We would recommend the use of a 
long 13ne h as there is a pleasure In experi- 
ment lug with altitudes and comparing effects 
and results* The captive line should he 
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Fig. 3. Broomwater CroeK, England) Photographed at an Elevation 

of 100 Foot. 



both light ancl strong and wound Into a sin- 
gle cable with a double -strand flexible in- 
sulated conductor, such as is used in mak- 
ing telephone connections. 

In Fig. 5 is shown a reel for winding and 
unwinding this tlirtee-atrand cable. The 
reel runs on ball hearings and tilt? Inner 
ends of the two wires are connected with a 
plug terminal on the reel, so that a Terminal 
battery may he connected at the moment 
the electric current is desired. The relation 



Fig. 5. 

of the battery to the reel Is also shown in 
Fig. 5. The battery lias an electric switch 
for controlling the time of transmission of 
the current which releases the shutter cov- 
ering the lens. 

With this much of the apparatus prepared 
the rest is a matter of little time and 
trouble. Inflate your balloon, tie a string 
around its neck until you are ready to send 
it lip, and tic bags of sand to the leading 



strings to hold it down, should there be any 
delay in proceedings. If the frame for the 
camera is ready, tie the leading strings to 
the hoop, being careful to tie them securely 
and at equal lengths. Insert the swing 
frame of the camera in the hoop, connecting 
It firmly by fwo long holts. Pass the loose 
ends of the wires into the front partition 
of the camera and fasten them to the ter- 
minal screws of tile electromagnet. Insert 
the dark slide and remove its front; set the 
shutter and adjust the hook for holding it 
In place. 

If a true plan view Is wanted, $ct the 
camera on its trunnions, with the lens 
pointing downwards. Release the reel and 
let the balloon carry the camera up— 10U ft,, 
200 ft., or farther, according to your length 
of line and your wishes in regard to alti- 
tude. When it has ascended as far as de- 
sired apply a brake to the reel. Insert the 
connection plug, press tilt* button mid send 
(he current up the conductor, both that on 
the reel and that in the air, until it releases 
the shutter by means of the electromag- 
net lifting the hook and so effecting the ex- 
posure, The current may then be turned 
off ami the balloon hauled down. To take 
another view, reset the shutter, change the 
plate and run the balloon up again. The 
captive balloon is held very steady by this 
method, whereas did the photographer 
himself ascend to lake his views, the aerial 
craft would be susceptible to the least 
change in ballast. One aeronaut tells, of 
sudden change in elevation of 20 or 30 feet 
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during a balloon voyage, due to bis throw- 
ing ont.ii chicken bone. 

In Fig* 3 Is shown a view of Broom water 
creek, England, taken by a correspondent 
of Technics at an elevation of IGO feet, 
■ he three figures standing on the white 
path represent the operators of the captive 
balloon apparatus. On the sent is shown 
the reel and batteries. The white loop Is 
CTiiseci by a portion of the captive tine near 
the lens of the camera, a very common de- 
fect where the picture is taken vertically* 
The large white patch is the cover of a 
dinghy spread out on the grass to dry* 

One of the great features, both of enjoy* 
nient ami profit of captive balloon photog- 
raphy, is the complete control of the appa- 



ratus which may be maintained. Fig, 4 
shows a balloon in an inflated state being 
carried down a river to l he point where it 
is desired to take views. The balloon can- 
not he carried while inllulrd along crowded 
streets convenient^, but it is an easy mat- 
ter to convey it by boat. 

Xaturally, it requires considerable experi- 
menting to secure good results by this 
menus. The balloon, the camera, conduct- 
ors and connections must all lie carefully 
ad justed, a i id prol *a 1 ? ly rea <lj usted T I m ‘ fore 
the appa rat us works entirely satisfactorily. 
Hut by this method captive balloon photog- 
raphy is unite within the realm of the pos- 
sible for any photographer, amateur or pro- 
fessional, and will repay trying, 



How Grindstones Are Quarried 




Sawing Out 

Recent imports of the United Staten geo- 
logical survey state that there has been a 
decided increase in the grindstone produc- 
tion of the United States of late, due in 
groat measure to the simultaneous Increase 
in all kinds of manufacturing Industries. 
The animal value of this product is close to 
$700J300 + and the value of the annual Im- 
ports of grindstones Is about $75,000. The 
Import & are mostly from England* 

The American production of grindstones 
cornea from Montana. Michigan, West Vir- 
ginia, Wyoming and Ohio, the Buckeye state 



the Rock 

producing more Hurts five time* that of all 
the other states combined* The accompany- 
ing photograph illustrates the sawing of 
grindstones from the notable Ohio quarries 
with machinery. Holes are first bored and 
the saw works Us way from one of these 
to another. Grindstones come from a par- 
ticular stratum of the sandstone quarries, 
other strata In Use same quarries being put 
to other uses. The grindstones are made 
into their round shape after they are taken 
from the quarry and are then ready for the 
market* 
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WONDERFUL REVOLVING STAGE. 



A Group of sprinters stripped lor work, 
ami running ut full speed ou the stupe of a 
theater, but constantly in sight of the audi- 
ence was the novel sight recently witnessed 
at the London Coliseum. That a man should 
run and not progress would he it paradox 
but for the filet that t lie runners were on a 



circular platform which was made to re- 
volve as rapidly as they ran, and thus the 
performers did not pass from view. The 
mechanical arrangement is quite like that 
employed in the movable sidewalk. 

The construction consists of three con- 
centric platforms which arc revolved by 
means of fourteen small electric motors. In 
Fig. 4. at A, 71, C and D is shown the 
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arrangement of the dials by which the 
sj iei a is d eg i ml ■ ire tele grn pi i ed to i be 
operator, who In located In the gallery n I Hive* 
One of the clinic Is shown in detn.il in lip:- 3 
and in Flg H 2 the speed required Is being 
telegraphed hy means of a dial. A general 
view of the revolving stage a itu ogeuiein Is 
Shown in Fig. 4, a foot- face being in prog- 
ress on the revolving tallies, 

4^ — — — > 

PILOT SHIP -FRASER” FOR CALCUTTA, 



A new pilot ship, the ^Fraser/' tins been 
buflt In England and is i>d her way to India, 
Where sue will lie stationed sit Cainittiu The 
ship is 281 fwt long, 35 feet beam, and built 




to keep the sea hi sill weal hers. Twin-screw 
propel Jets and ample boiler capacity etui hie 
a speed of 15 knots per hour over long dis- 
tances. 

* ■ i 

ENGLISH SPRING WHEEL FOR AUTOS- 



Spring wheels as a substitute for pneu- 
matic tires are attracting attention in Eng- 




Auto Spring Wheel 

land as web as m tlilp eon n try. The inven- 
tion liluttrnlcd has n pair of pointed star- 
fi I Ml pell steel plates Sec ured tn each hub, and 
connected hy a pin at each point of the 



star. Each pin carrier n pair o£ triangular 
equalising pieces between the plates, and a 
pair of triangular levers outside. Between 
ihe equalEzing pieces are a pair of rollers, 
the rollers on adjacent triangles being con- 
nected by a series of plate- springs, the ceil* 
lers of which are at Inched to the star-phi tes 
by moans of bolts passing freely through 
* I i st a n t -e - 1 sloces l Jet ween t he j n I n tos . Ea< ii 
bolt ls also connected by pin joints to one 
pair of corners of tlie triangular levers al- 
ready mentioned, the remaining pair of cor- 
ners being jointed to the center of it pair of 
segments having rollers at the extremities 
which hear against the inner side of the rim 
of the wheel* It will bo seen that any pres- 
sure on the rim of the wheel Is transmitted 
from the plate-spring burned lately opposite 
tho point of application to the whole of the 
springs round the wheel by the agency of 
the equalising pieces* a nd T further, thsit 
1 1 ies* k s pr ii i gs a re prot ec t ed f r o i n a ny 
ohhque strains by the triangular levers. 
. — ^ 

DEVICE TO INDICATE POLARITY OF 
ELECTRIC CURRENT. 



A simple tiistrunuml is now procurable 
for determining the polos of a battery. A 
galvanometer is perfectly well adapted for 
Kite purpose* but is not very practical* says 




Polarity Indicator 

Scientific American. Tlie 1 rouble with pole 
paper and common blue-print paper is that 
both have to be moistened, A simple pole- 
( ester, which ran he had from any good 
electrical supply house. Is shown in the il- 
lustration above. It consists of a glass tube 
chined at (lie two ends by a metal cap which 
Es provided with a binding screw and a short 
interim 1 metiil rod. Fur the determination 
of polarity, the apparatus is put in circuit, 
and the liquid that it nmiahis im mediately 
becomes red at the negative pole* After 
rhe operation is liuished. tlie tube Is shaken 
to enuse the color to disappear. 
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ONLY ENGINE OF ITS TYPE EVER BUILT. 



A most unusual engim* was recently in* 
stalk'd on a scow ill New York linrbor, 
where it Is operating a < ireiiltir saw which 
flits otT piling at a depth of 30 ft. below 
the surface of the water. The saw is 
mounted on a vertical shaft and driven by 




Orarlc^y nl the }luflFi]ii Forga Cj. 

Cuts Off Filing 30 Fact Beneath 

the Wfttsr 



n 10-in. belt, which, from the peculiar con- 
struetion of the engine has a quarter-turn 
in It. 

The engine is the only one of its type 
ever constructed. It is of the enclosed type 
with a vertical stnift having two double- 
acting cylinder made of close-grained 
Charcoal Iron, 10 In- in diameter with a 
10 in. stroke. Steam is ad mitral by a sin- 
gle piston valve controlled by one governor 
located in the flywheel of the engine and 
supported on a steel plate attached to the 
arms of the wheel. 

A thrust-hearing situated at the top of 
the shaft, directly under the flywheel, car- 
ries the weight of tile main shaft flywheel, 
governor and part of the connect lug rods— 
a total of 1*7 GO lbs. distributed over 4,791 
s<l. in ., a maximum pressure per square inch 
of 40 lbs. 

The shoe of the crossli^ftd* Which is of 
the locomotive type, completely surrounds 
the guide-bar. The ratio of the length of 
the connecting rod to the stroke is a little 
over two. 

The engine is provided with a flywheel 5 
ft, in diameter, and 13 in. in breadth, hav- 
ing a flange turned on one side. The crown 
of the wheel is only 5 H In. from the top 
of the wheel, *o the belt tends to mu above 
the flange and not wear its edge by contact 
with the flange. 



Due of the especial features of the en- 
gine is the lubricating system. All the oil 
is taken from a central reservoir and led to 
the bra rings by tubes, each tube having a 
sight-feed arrangement in connection. 

4*» 

A MOTOR WELL-BORING MACHINE. 



A motor well-boring machine in Which 
one gasoline engine Is used both for pro- 
pelling the apparatus from one place to an- 
other and fur operating the boring machin- 
ery, also, is the invention of J* A* Yates, of 
Alt liras* Cal, 

The machine is adapted to speeds of one 
and i media If, three and six mites per hour. 
Because of the very bad roads to be traveled 
the rear wheels arc fitted with steel tires 
5 In. wide with Ti-Iih “grousers" riveted mi 
la give a grip where traction is poor. When 
the wheels cannot get grip enough to move 
the machine out of a bad place an 800- ft. 
steel cable is reeled osit* secured to a tree 
or rock, and the motor thrown into gear 
with the cable drum, thus pulling the car 
out. The frame of the machine, construct- 
ed of steel of I -sect Ion with channel steel 
cross members, is very strong* 




Motor WslUBpTing M»chit\« 

Mr* Yates, in testing this novel apparatus, 
found it capable of climbing any hill having 
a road of any kind, The gasoline engine 
weighs 720 lbs*, and the machine complete 

Weighs 4,559 lbs. 



Send $3.00 and get your name on Popular 
Mechanics 1 mailing list for five years. Ad- 
dress may be changed as often as desired. 

The **1905 Shop Notes’' is now in press 
and will be ready for delivery February 15, 
It contains 200 pages, and is a reprint of 
all the Shop Notes up to and Including 
December, 1904. Eight pages of index make 
its valuable contents easy to Hud. Price 50 
nmts. post paid. 
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Largest Gas Generator Unit in the World 



Produces 3,000,000 Cubic Feel of Gas 

at OaKland, 

M'hat is believed to be the largest single 
unit illuminating gas generator in the world 
is producing 3,000,000 cubic feet of gas 
every 20 hours in Oakland, Cal, 

The scarcity of coal and the abundance of 
oil has driven every coal gas plant hut one 
in the state to the use of oil, and the former 
high price of gas has dropped to that pre- 
vailing in eastern states. The mam ninth 



Every SO H»tirs**ln Operation 
Cal, 

i he generator Is eleven feet four inches, the 
neck piece at the top of tlie combustion 
cl lumber is drawn in to six fc?et. On the top 
of the corbel work, which forms Hie dome 
of the combustion chamber, there is a shelf 
nearly three feet wide encircling the gener- 
ator, and on this shelf checker brick are laid 
to a point reaching the bottom of the flue 
connecting the two shells. The superheat is 




Thiy Machine with! One Man PrPducvs 150,000 Cubic Feet of Gas 

Per Hour 



jras-from-oil generator Is described in the 
Purifier, 

The set comprises two steel shells, cylin- 
drical in shape, sixteen feet in diameter and 
twenty-eight feet high, one being used as a 
generator, while the other is a superheater. 
These shells are connected at the top by a 
flue box, so arranged ns to provide the larg- 
est possible opening for the flow of gas. 
Unlike other oil gas generators, this one con- 
tains no arches, and the oil is treated by 
beat radiated from checker brick and the 
walls of the lining, instead of by direct con- 
tact. The bottom portion of the generator 
is an open combustion chamber, drawn in at 
the top in a manner similar to the dome of 
a cupola, and while the Inside diameter of 



lilled with checker brick, laid In the ordinary 
manner, with vertical flues of large urea. 

The generator is connected by two 33- 
inch outlet pipes to a wash box pro- 
vided with a seal and acting ns a hydraulic 
main, and from this box the gas passes 
til rough a scrubber 12 feet by 30 feet, and 
two scrubbers 10 feel by 30 feet. The wash- 
ing of the gas is done by menus of sea wafer, 
as this gas does not seem to he ns sensitive 
us coal gas for which Fresh water must be 
used. 

This machine which produces 150,000 
cubic feet of gas per hour is bandied hy the 
htlxu - of one man. There is no shaveling of 
coal and the most difficult work the gas 
maker does is to open and close a valve. 
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Fins for Propelling Submarines 

— 

Swims LiKe a Fish— Safety Chamber Permits Escape Should the 

Boat SinK. 



Fins for propelling. Impelling directing 
and controlling submarine vessels is tbf* es- 
sen tin 1 feature of a new system of under- 
water navigation invented by u Mr, Middle- 
ton, of England One of the important re- 
sntts accomplished by these 11 ns is to enable 



submarine vessel should be capable of mov- 
ing in a vertical plane even better than in 
a horizontal plane. 

The lins are driven by electric niptors and 
the screw propeller provided, in addition 
to the fins ? but its purpose is merely to 




Fig* 1— Interior Showing S&f«ty Chamber 



the vessel to be navigated in three direc- 
tions, Instead of two, as In the case of the 
screw-propeller. That is. the submarine 
vessel equipped with the Sins is able to be 
controlled In a vortical plane, instead of 
making alterations in its buoyancy to ac- 
complish this end. This is most Important, 
says the Illustrated London Xows t as the 
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Key Board which Do«f Things 



simplify the mechanism for impressing the 
motion on the fins. The Middleton vessel, 
it is claimed, can he navigated and fought 
l>y tlio remnrkahly small crow of three men. 
£fx men may he carried where a change of 
watch is required. The keyboard places all 
the parts under control of one officer, who 
by its manipulation may fire the guns, con- 
trol the inclination of the fins, set the fin- 
motion going, reverse the electro- motor, con- 
trol rudder motor, control the rudder, put 
pump In gear, control screw, and discharge 
topedoes. In Fig, 1, A and T> show the fins 
flexed for raising the boat. A fin lit detail 
ts shown In Fig, 3. Fig. 1 shows the in- 
ternal arrangement of a 300-ton submarine. 
The action of the fins is patterned after 
those of a fish, which by an almost imper- 
ceptible movement of its fins can place its 
body nt any angle or poise. 

Still another valuable feature of tbe Mid- 
dleton boat is fbe automatic pump, which 
acts when the boat lias descended to ft 
depth that is dangerous, and which instant- 
ly changes the course of the vessel. 

Another most interesting and novel feature 
of tbe craft Is the safety chamber, by means 
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of which tht* crow can lio liberated and 
escape to tin' surface hi ease of accident to 
tin® submarine. Had this device been sup- 
plied in tile ill-fated English siilminnm* her 
crew I'oiild have psenprd. Tie safety cham- 
ber is shown in 1 1n* cut, and consists of a 

fl 

„ L, 



strong steel tank entered from tlie bottom. 
After ihe crew are in, the opening is closed 
and tile tank released, rising i|tlickly to the 
surface by its tuvn hltoyjinty , On r path leg 
the surface a cover cnti In* renifivotl from the 
top ami the crew display distress signals. 
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of Popular Me- 
chanics representa- 
tives are earning 
from $5.00 to $10.00 per day. One reports $8.00 in one hour. Our 
proposition is very liberal, the work is comparatively easy, and can be 
done wherever there are people who read the English language. Write 
and let us tell you something about it. 
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GRADING COUNTRY ROADS WITH A 
TRACTION ENGINE, 



In the vicinity of Durant, la., horses are 
used no more In grading the n oimtry roads* 
for it was found that a traction engine 
could draw two graders ami take Hie place 
of 13 good hom% with si m engineer to 
take care of the engine and one man to 
handle each road grader 




Does th* Work of 12 Good Horses 



The engine used whs a double cylinder 
weighing about 2C S OOD pounds, having 
636-inrlf cylinder bore. 12- inch stroke, 200 
revolutions per minute, and of about 125 
pounds steam pressure. The graders un- 
coupled to the tender. which is just behind 
the engine, and which carries a half-ton of 
con I and eight barrels of water, A team 
hauls an additional supply of water and 
coal enough fn keep the machines going all 
day. The road graders do dot follow the 
same truck, tint go side by side, one a little 
behind the other. The engine travels on 
the road about as fast as a team walks or- 
dinar! ly. 



MOSQUITO NETTING INSTEAD OF 
MEDICINE. 



"l should have uo fear of catch lug fever 
hi the heart of a swamp If I had a proper 
Bleeping place,' 1 declares Mr. A, IV. Ihiyly, 
owner of the Gold Fields News, Barberton, 
Portuguese East Africa,, and what Hr. bayly 
considers a proper sleeping place Is a place 
enclosed with mosquito netting or Iron wire 
netting. To Hiibs1 ant late his statement Mr. 
Da y 1 y rehtles j ie rsi m a 1 e x [ >erh ■ t a h <\ 

After an absence he returned to Ins home 
to pud that his eldest smi had suffered 
from live successive attacks of malarial fe- 
ver In one season, and he determined to 
try some preventive measures. The only 
gau^e he ceil Id obtain at ihe place WHS a 
pointed cotton fabric at 18 rents a square 



yard. With strips of old bamboo blind and 
smalt staples lie fastened netting on the 
outside of all sash frames in such a man- 
ner that the windows could ho opened 
readily. At French easements the gauze 
was fastened ta the outside Venetian sun 
shutters; whore there wore no shutters It 
wits fastened to the door or window frame 
itself. Outside doors wore protected by 
light-framed porches. With a little care 
about closing doors or windows quickly 
the plan worked admirably, Mr, Bay l} 1 
slates tliut with this prelection they have 
had no eases of fever for three years, 
though sometimes members of the family 
have been in unprotected houses for the 
night* There is only oho species of mos- 
quito— the Anopheles— which carries lutec- 
ium, and It only works at night and is in- 
nocuous during ihe daytime. It Is slug- 
gish and less industrious than tile other 
species— the Cuhw— and therefore Is not ho 
apt to get in, hut once in* Its presence is 
nut detected easily, for, unlike Ihe Cuies, 
it does not bum. 

l-ater wire gauze was obtainable, but on 
the whole was not so satisfactory as the 
cotton gauze* The wire gauze has a nicer 
appearance and does not collect dusk as 
does the cotton, lull the sea air causes it 
to oxidize and drop to pieces. 

During some experiments as In the effi- 
ciency of tills method, the camps of some 
railway const ruction gangs in Italy were 
jirotwied with gauze and the men cau- 
tioned to he indoors between sunset and 
sunrise. An equal number were left un- 
protected, but dosed with quinine and other 
preventives. Un the sections protected 
with screens the percentage of fever cases 
was but £> per cent, while on the unpro- 
tected sections it was y5 per cent. 

It is stated by United States Consul Hol- 
lis, Laurence Marquez* Portuguese East 
Africa* that where wire netting, of English 
manufacture, has been used for this pur 
pose, it is falling to pieces after a year's 
use, ami that the only mosquito net- 
ting^ that will stand Ihe climate are the 
di ffereiit gal vsi nized and compos it Ion net- 
tings made in the United Plates, and there- 
fore firms tn this country are receiving 
large orders. 

— 

Nikola Tesla has jiimuuitewl the invention 
of it ^telautoiiiath " torpedo which, If adopt- 
ed by the governments will stop the building 
of battleships and nmke forts Needless. He 
says this new torpedo can he directed and 
Kill i merged at will with a greater range Ilian 
ihe largest gun; that ils precision Is unerr- 
ing and ils effect wholly destructive. 
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SUSPENSION BRIDGE FERRY AT NEW- 
PORT, 



Ad aerial ferry Is being built sit Newport, 
England, ever the river l r sfc. Instead uf n 
Meet girdei> construct km si?? In the bridge 
ferry -it Duluth,, described in Popular Me- 
chanics laftl mouth, I his one is hung from 
n suspension bridge cormiistiiig of sixteen i 
steel cables each 2% indies did meter. The 
span is 645 foet, fllul the lowers 241 feet 
liJjgU jot guyed by 32 steel ropes carried 
back 520 fefL Hie Shipping World mys: 
The plat form carrying the traveling frame 
from which the car will be suspend- 
ed will have two service fool-ways, 
and its tola I weight will he 539 tens. 

M " 1 1 e I ra ve 1 i n ;r f j 'si i ue w ill 1 ie f u r- 
n [shed with sixty east steel wheels, 
carried in si eel brackets secured to 
Hie long it ml inn I members c?f Hie 
frame, sunt will be 104 feet hi 
length over all. The ear will be 
attached to the traveling frame by 
thirty su spells km rapes, which will 
lie m fixed as to prevent any ft we - - 
big motion during high winds. It 
will be divided into a central road- 
way space* and two roofed-in foot- 
ways and a pilot house or motor- 
ninn’s cabin will be creeled on one 
side to contain the controlling ap- 
paratus, The car will be 33 feet in 
length and to feet in width* and in 
Itself will weigh 31% tons. It is 
designed for a proof load of Efi tons 
in addition to ils own weight* The 
frame and ear will lie propelled by steel 
wire ropes wound on a drum worked by 
' electric motors erected at one end of the 
bridge platform, the actual control 1 icing 
from tbe ear itself. The rate of travel will 

tie 10 feet per second. 



OPENS WINDOWS WITH COMPRESSED 

AIR. 



Opening and closing windows is the latest 
application of compressed air. An ordinary 
water motor or small electric motor in the 
basement does the compressing ami the air 
is conducted through small pipes to one 
cylinder for each window. Two small valves 
control the action of the piston, one for rais- 
ing; the oilier to Lower the sash, The device 
moves noiselessly ami is said to be inex- 
pensive, 

+■»■» 

Save vour Popular Mechanics each mouth, 
bind thein a I the end of the year and you 
will have a valuable book for reference a I 
no extra expense. 



GALVANIZING BY THE "SHERARDIZING' 1 

PROCESS. 



New and Simple Method by Which Iron and Ste^l 

Are Protected from Corrosion* Low 

Temperature Required. 

Hitherto electro- zincing* or cold- galvaniz- 
ing, and but galvanising have been the two 
methods used fin coating iron and steel with 
zinc as a protection against corrosion. Both 
of these methods have great d I silt I vantages. 
^frlserardMngjT' u new process lately em- 
ployed for this purpose, combines the good 




F g* 1. ^hcrardiiing! Drum for Small Work. 

points of the two oilier methods and fur- 
ther recommends itself on the quality of 
simplicity, the coating of zinc being ai -fed 
at a temperature several hundred d ees 
lower than the melting point of zinc-. 

Articles to be Shorn idizrd are first freed 
nf scale and oxide by dipping hi an acid see 
tut Ion or by sandblasting. Zinc dust, ole 
tallied during tbe process of distilling zinc 
from its ores, Is used for coating tbe metal* 
The zinc dust costs about $97 per ton. It 
cannot be smelted nr reduced to a metallic 
form under ordinary conditions, even by 
very high temperatures, if is, therefore, es- 
pecially adapted to a process of dry gab 
vanizing as the zinc wilt not melt when 
the furnaces are overheated. Articles to be 
Shorn rdized are placed In airtight recep- 
tacles charged with zinc dust. The inside 
of the receptacle ts coated with plum ha go 
or black lead to prevent it becoming coated 
with zinc, Articles coated wills grease take 
a better coating of zinc than those free 
from grease. 

The type of Furnace generally used for 
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Fi^i Controlling Valves .to Fur* 

nacest 



am a It work has a cylindrical closed iron 
chamber which ia rotated oik an axis* The 
chamber Isas a side door of iron, if to be 
used for small articles, such as bolta* small 
castings, nuts, etc., or mi end dour if for 
tubes and other oblong articles* The con- 
struction differs a little In these two eases, 
in order to injure the articles being turned 
over so they will receive a uniform coat- 




Fi|( ( 3, Gas Burner and Drum. 



top- in such ft furnace one of the trunnions 
is made hollow so that ft pyrometer may be 
inserted to register the temperature. Run- 
sen gas burners are arranged below the fur- 
nace for heating the drum and the whole 
is enclosed in a cast-iron shell lined with 
fire-brick. The drum may he geared to ro- 
tate constantly, or may he turned intermit- 
tently by hand, (Fig, L) 

In one big SherardiKiug plant where four 
furnaces capable of taking: drums 8 inches 
by 2 inches, with a capacity of two tons df 
materia! per charge, are in use, the fur- 
naces ore heated hy gas led by iron pipes 
hi the back of the furnaces. The supply is 
coni l olled by iron cocks and the gas is cun- 
ducted throng! i brick channels, having in- 
lets (A p Fig, 2). through which, the air is 
drawn. The gas is burnt through cast iron 
burners (A, Fig, Z ) 

To charge the drum il Is placed on a 
I ruck, which is run on to a table (Fig. 4); 
one end is lowered by gearing and the zinc 
dust is charged inti* the tilted end from an 
upper floor through a chute (F, Fig, 5.) A 
drum being discharged over an iron grating 
which allows the zinc dust to fall Into a 
chamber below, from which it Is raised hy 
n chain elevator is shown at ti 7 Fig. 5. 
When charged with t lie zinc d mt the drum 
is brought to a horizontal position, the air 
is exhausted and the truck run on tracks to 
the furnace i It is then lifted on to a furnace 
truck, which economizes heat. The drum Is 
pushed into the furnace, the door is closed 
and the furnace heated to the temperature 
required* or from aflf) degrees to fiOO degrees 
F, When it has been in the furnace a suffi- 
cient length of time the door is raised and 
the drum and carriage drawn out Into an 
open yard, ffeie.lt is allowed to cool until 
It can be easily handled, 

Sherardizing forms a more lustrous and 
metallic coating than does cold galvanizing 
and a more uniform deposit than any other 
process. 

‘'Articles can be Slierardtaed at a few 
hours* notice/* says The Fleet deal Maga- 
zine, London, "starting all cold/' The tem- 
perature required is so low that the mini- 
mum of fuel is consumed; the articles do 
not require so much cleansing as in other 
processed making (He labor loss and the 

economy more, 

— * ■ » 

To make a good blackboard paint moisten 
4 ns* lampblack with alcohol; ruh out with 
a spatula, and gradually add 1 qt shellac. 
Stir In 3 nz. flour of pumice and S oz. pul- 
verized rntleiialouc. Strain carefully; apply 
quickly a ml evenly; let stand two days and 
apply another coat. 



P 0 p IT L A R M R C T1 A N 1 C S. 



233 




Fiff. 4< -Placing Drum on the Table far 

Charging 




Fi(J, 5. -Drum in Position Tor Charging 



OSTRICH RACING 



When ;j dealer ^oes to an os- 
trich farm to buy a bird or two 
lie selects the ones he wants hy 
racing 1 hem. He chooses two or 
three he likes and these are 
Dinged In Hue and shown a 
hunch of figs. Then the man 
with the figs goes a quarter of a 
mile away and the ostriches are 
started. 

it is quite thrilling to see them 
with their long bony legs cover- 
ing the ground at an amazing 
rate* The one who wins seems 
to enjoy his victory and if 1m is 
much ahead of the others cases 
up towards the last and reaches 
the goal at a walk, perhaps. 

The dealer buys the winner, as 
tile fastest is also the strongest. 
* » ♦ 

NEW EXCURSION BOAT REGU- 
LATIONS RIGID. 



Now government regulations 
for excursion boats require that 
loose or co tn pressed cork life 
preservers Hindi be abolished mid 
the attaching of preservers to 
racks by wires, also, A preserv- 
er must he provided for every 
passenger and member of the 
crew. 

Ail steamboats must be provid- 
ed with lire buckets, barrels, 
axes and steam tire pumps capa- 
ble of throwing a stream from 
two nozzles on each deck, at least 
fifty feet. 



Taking Instantaneous Photographs By Electric 

Light. 



instantaneous photographs may now lie 
taken by electric light, French photog- 
rapher has devised nn apparatus by which 
he i^ii control perfectly the ijiiaJity and 
amount of niumh ration a tul take phonographs 
instantaneously at the moment of the sub- 
jects host pose. 

A large parabolic reflector nf aluminum 
has placed on its inner edge a series of Jn- 
eatiilesoeiit tamps shaded with ground -glass 
fereens. These light up the subject so that 
the photographer can men re (he pose and 
determine the Instant for I lie real exposure. 
An are light with three carbons is in the 



center of the aluminum reflector, one oar- 
boti being fixed, the others movable* 

To take it photograph* the subject is ar- 
ranged* the sensitive plate exposed, and the 
instant the pose Is beat the photographer 
presses a rubber bulb which draws the two 
movable carbons si cross the fixed one, form- 
ing a brilliant arc. The movable carbons 
are drawn away from the fixed one hy an 
electromagnet the moment the current 
passes through the lamp, thus extinguish 
nig llie arc. The time of exposure is about 
one- fiftieth second and the results are said 
to he most satisfactory* 
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CONICAL WIND MOTORS USED IN CON- 
NECTION WITH STEAM ENGINES 

The Danish government. which lias de- 
voted more study to windmills than any 
other nation, announces the resm It of sev- 
eral years* experiments and declares in 
favor of the conical type of air motor. The 
experiments were conducted by Prof, La 
Coiir. near the town of Aseov. 




Conical Wind Motor with Wings 

Open 

Some time ago a great storm shattered 
four of the Ifl sails of a windmill, hut the 
motor showed greater power Hutu before, 
Tli is fact showed Hint the ancient principle 
according to which the amount of power 
gained would he the higher the greater the 
surface, was false, and further experiments 
by Prof, l a Cour go to hear out this con- 
clusioTi. 

The Electrical Review, London, says: 
That the wind acts oil a lmrforated surface 
with a power much greater than In the ease 
of an equal surface closed throughout, is 
home out by the following experiment: 
Two plank fences of tin* same thickness and 
height, one of which had Intervals between 
the plunks, while the other was compact, 
were submitted to the action of the wind, 
when the open fence was thrown down, 
though the compact fence obviously opposed 
the greater surface to the wind. A further 
fact known in this connection is that per- 
forated sails will work more satisfactorily 
than those free from any holes, and tills has 
been utilized In a recent Italian invention. 



Conical wind motors are in many caws 
used in the place of a steam engine. Pumps, 
wood anil i mu- working simps, and agricul- 
tural and mi I Hug plants may he operated by 
these wind motors, which do not require any 
appreciable amount of supervision: they may 
also be used for generating electricity. Tor 
the latter purpose, the lirm of Theodor 
Reuter & Schumann, of Kiel, Germany, who 
are the manufacturers of the motors, have 
designed :i very simple apparatus for regu- 
lating the speed of the gearing driven from 
the wind motor with absolute accuracy, as 
required by a dynamo. Another device en- 
ables a wind motor and a steam engine to 
work jointly on the same transmission, 
when the wind motor Serves to relieve the 
steam engines, thus securing a considerable 
saving of coal, in the event of the Intensity 
of the wind decreasing so that the wind 
motor cannot keep up to the speed of the 




Conical Wind Motor with Wings 

Closed 

steam engine, another device will throw it 
out automatically during the time of low 
wind intensity: the steam engine never lias 
to turn the wind motor round. 



ELECTRIC FANS IN WINTER. 



Eleetrie fans may be vised to advantage 
even in winter, Placed in allow windows 
they will prevent frost forming on the glass 
except in the very coldest weather, mid when 
set upon a steam radiator they will drive the 
warm air to any part of (he room desired. 
— ♦ 

Flat steel scrapers are the best tools for 
removing polish from flat surfaces. 
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SHOP NOTES 



REPAIRING A WAGON LOADED WITH 
8.000 LBS. OF MACHINERY. 



A wagon loaded with heavy nuiehinery, 
wagon ai«l load together weighing 8,000 Iba., 
broke down while on the way to the Cnioke 
City mining camp in Mini Lana. The teaiUHtei" 
was alone twenty miles from help. The tire 
had come off one wheel and the wagon was 
useless until it was replaced, One of our 
readers. Lee It, Clarke of BokoUUHi. Mont., 
semis ns a akctch showing how the teamster 
managed his difficult task. 

Under the rear axle next the disabled 
wheel he built up a fulcrum of such small 
timber as was readily available, with the 
end of uuu long log wedged in at the top 




Repairing a 

next the axle to serve as n lexer. At the 
other end of this log was fastened a provi- 
sion bos, and Into this were piled rooks until 
the weight was sufficiently great to bear 
down the end of the pole on which It rested, 
and so lift the wagon resting on the other 
end, when the wheel was easily repaired. 

♦*» 

A HANDY SHOP LAMP. 



A very handy shop lamp may be made in 
the manner shown in the sketch, A is the 




tank, 11 and Ti are union swivels, and C is 
the burner; '/-in. pipe should bo used. 

This lamp can bo swung to any position, 
making it especially adapted to shop use,— 
Contributed by Roy Adams. Peat one, 111, 



WHAT TO DO IN CASE OF INSENSIBILITY 
OR UNCONSCIOUSNESS. 



Coueussion or Stunning, caused by blows 
or fails upon the head or fall upon tbe feet, 
may cause mental confusion for n time, and 




Loaded WaEon+ 



may be accompanied by laceration of brain 
substances with hemorrhage mill clot. 

Alcoholic Intoxication closely resemble® 
apoplexy. Every doubtful case should he 
tl'Mfttnl the s:i nic as caws of apoplexy until 
the attending physician lias decided which 
is the condition. 

In all cases, before the arrival of a physi- 
cian* It is safe to secure quiet and rest by 
laying the person Hitt upon the back* with 
the head a little raised; heat may he ap- 
plied to the body If ti. should appear cold 
[f there should he great heat of the surface p 
especially during very hot weather, cold 
may he applied to the body and head* or 
the body rubbed with ice. Use no whisky 
or wines. 

The cautions hi haling of smelling salts 
or hartshorn* followed by some warm drink, 
may lie permitted* provided there In a long 
wall before the arrival of the physician* 
But all this most he done with care, with 
the head lifted up so that the patient may 
rlrluk more readily, for in this condition 
the liquid* are liable to enter the lungs Mi- 
slead of the stomach* if poured in loo 
rapidly. 



pp ■ 
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ANOTHER PUMP ROD FISHING DEVICE. 



A description ill' another device for lish- 
lug broken pump rods is sent us by E, II. 
Harrison, of Dallas, Tex, Me writes: 

We have a well 1,230 ft. deep from which 
we have to pump our water, using: a large 
lift pump. The rods are coupled together, 




shape shown at Fig, 3, with the fork against 
the side of the casing, making it very un- 
handy to get at. The cheapest and quickest 
method of fishing them out Is as follows: 

A Ashing trap as In I ig. 4 is made, using 
3-ln. pipe, with a 2-in* slit about 4 ft. long 
In one side, with a steel dog on the opposite 
side to catch under the shoulder of the 
coupling. The slit in the pipe allows the 
fork to pass up the pipe far enough to al- 
low the dog to catch under the shoulder of 
the coupling as in Fig, 5. Where tile rod Es 
broken the pipe without the slit is used. 

♦ »■» 

BOEING TENONS ON WAGON SPOKES. 



Boring tenons on wagon spokes is a hard 
job where n common brace is used and one 
which requires a great deal of muscular 
power* Nearly every shop nowadays, how- 
ever, is provided with an upright self-feed 
drill, which reduces the difficulties to a 
minimum. 

To bore the tenons, make a small counter- 
sunk hiilo En Mu- floor perfectly plumb un- 
der the drill shaft. Fit llie spoke auger so 
It will run true and straight, put the wheel 
In place and proceed as though drilling a 
hole. The tenons wilt be perfectly straight 
and square with the wheel, every one alike, 
and the job done with no hard work, — Con- 
tributed by W. H, Raymond, New Shar- 
on, la* 

-» » +■ 

A GOOD CEMENT FOR CRACKED IRON 

POTS. 



Knead 60 parts of clay and 10 parts of 
iron tilings with linseed oil to make a thick 
paste. Add a little linseed oil Just before 
applying and let it dry slowly. Will harden 
In Iwo or three weeks. 




with couplings as shown In Fig. 
2, with the end of the rod put ill 
the fork of the coupling and 
fastened there with brads. Fig. 
1, ami tlie couplings having 
male and female ends arc 
screwed together. 

Sometimes the rod pulls out 
of tlic fork leaving it in the 



OIL CEMENT FOR PORCELAIN. 



Into 10 parts boiling linseed oil previously 
boiled attr ZD parts white lead and 12 white 
pipe clay. Knead Use mass thoroughly. Let 
articles cemented stand several weeks to 
harden. 



The height of a column of water In feet 
[tin It ip] led by .434 gives its pressure in 
pounds per square inch. 
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HOW TO BURN CHARCOAL, 



First gel good sound wood, black jack, 
black oak, elm, cedar, pine or walnut* and 
i-ni in four- feet sticks. Solid n three-cor- 
nered pen out of wood eighteen Inches 
iieinss and about four feet high, sayu a 
writer In the Blacksmith and ’Wheelwright. 
Then begin to stack the wood on it and 
around the pen. Stack it close, and when 
you have a space large enough on top of the 
stacked wood, build the three -corn evotl pen 
higher. Then begin to stack short wood on II s 
end until you can use long wood again, and 



to the coal and stop all the airdiolos. The 
fire will then go out Then draw nut a little 
nt n time tind let the din still lay on (he 
pit till It is all drawui. Coal la harder to 
burn under green dirt. It should burn about 
eight or Urn flays in a pit with one hundred 

bushels in it, 

+*+ 

A HANDY RATCHET DRILL. 



This handy ratchet drill i* In hik pieces 
mid is shown hi several com Id nations In 
Figs, 1, 2 find 3, In each of which the parts 
are correspondingly lettered an follows: 





so on, Then cover the wood with straw or 
liny about two inches deep. Have the straw 
even and as smooth as possible. Then be- 
gin to cover with dry du^fc and cover L is 
thin with dirt ns possible. Open a bide in 
the top of pit whom the pen is and drop 
the pen full of chunks that are afire in or- 
der to start the pit to burning. Then make 
about live or eight holes at the bottom of 
the pit to give It ah Don't let It Inina too 
fast. When it Is well afire cover the top 
with short, chunks, and straw and dirt; 
watch it closely. Punch a few small holes 
in the pit nt I he lop to allow the smoke hi 
come nut. When the smoke Is bJiu\ slop 
the lmle that the bine smoke is mmittg nut 
of* amt don' I give it quite as much air at 
bottom through the air-boles, 

As fa«t as the wood is burnt Into coal next 
to the straw rake the straw out of the dirt 
and tot the dirt to the coal, me! when the 
whole pit is charred get the dry dust next 



A. feed screw: B, knurled feed; C + ratchet; 
D t chuck: K t set screw; V t screw driver bit; 
■ i« drill bit: H P rim of pulley; [, hub of pul- 
ley; Jj H level in handle of ratchet; S t bush- 
ing: -T, tap. 

The merit of this tool Is III Its great adapt- 
ability. Each piece fits snugly into its place. 
\\ hen used u wrench or screw driver the 
tool may be used right or left-bonded by 
'turning the ratchet oyer. The handle may 
he taken out and used m u level; the bush- 
lugs are in fdy sb.es from % in. to 1 in,; 
screw driver bit* four sizes* ; tap, six sizes. 

Such & tool made: by a skilled workman 
from the proper muter inis would he a con- 
v e 1 1 leuci 1 ha rdl y to I a 1 o ve rest I mo U*d .—Con - 
iributod by Lee R Clarke, Bozeman, Mont. 

— — ■ — * * » — ■ 

When an English journal telle about 
'■petrol” it means gasoline; and “paraffin'* is 
their way of saying kerosene, white spirits 
of wine means alcohol. 
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HOOKS AND POWER TEAMS MISSION. 



A Study erf the Weak Point* and Their 

Rtimtdi&a 

The employment of books for wiri.% rabies 
and certain types of coupled belt cuds in 
power and transmission is much more com- 
mon than formerly* Hooks tire very cotv* 
veu lent for the pur]M>se of unclasping the 
drive temporarily, and various designs of 
them arc in nsu, The sketches Herewith ex- 
plain some of the points relating to their 
Use, The hook shown in Fig. 1 is one of 
the usual type employed for joining any two 
ends of cable, emjiess chain system or bolt- 
ing arrangement in drives. The hook is 
found designed in ecvcml wn^vs. Possibly 
the wen best type is that as exhibited, for 
the reason that there fa a lack of ample 
bulk of metal at the point B where exees* 
sive sira 3 n occurs when the hook is drawn 
by tile <s uiplod parts. The hook circle at A 
may be properly described and a secure 
style of oval obtained for looking, but the 
shoulder portion at B, whore tin- part is re- 
duced in s 1 ks« + is fatal, Tu overcome tins 
defect it is customary* therefore, tn nw 
hooks in drives in which the back of the 
hook at the point li is described hi larger 
proportions hy usmg a surplus of material, 
thus assuring great resisting power, Then* 
again, in inatiy of the* patterns of hooks in 
use hi bolt drives of smaller proportions, the 
simple Hue of wire scums In vogm\ resulting 
In the describing of a hook circle like that 
shown In y ig. 2* This type of hook iu 
faulty. Tin? least undue strain in the ruble 
system Is likely to pull the hook open and 
pcrlmps fracture it, as at C, The hook in 
its original form is shown hi Fig. 3. II s 
weak point is at D. 

Hooks manufactured on the order shown 
in Fig, I may Jip found in practical service 
in rope and other descriptions of driving 
systems. This form of liook Is made with 
a view of having strength i it the buck of 
the book, but the shaft, f. is neglected. Tim 
result is lluit whenever any unusual strain 
exists, the chances are that the hook shaft 
wfU break off at this Juncture and tin* com- 
bination be rendered noxpeffeclive. in ar- 
dor to avoid this trouble, many power and 
transmission engineers have the hooks made 
mi tile eye-plan, us shown in Fig- 5. Then 
when the draft of the coupling on G oc- 
curs. there is opportunity for ihe hook shafts 
lo grip themselves, us each end is locked 
In with the Tints as shown. Tills makes 
ipilte a positive union. It is one that can 
be opened readily in ease it Is luwssary 
to remove the link (h It Is customary to 
wind these nuts with wire binding bo as to 



make them puss through the wheel grooves 
if used in that form. Usually, however, iho 
hooked ends are employed only on sprocket 
systems for elevating weights, when 1 speed 
is slow and the opportunities for traveling 
of bulky parts ample. These styles of hooks 
may also be seen in use fur supporting parts 
of the cubic drives. The employment of 
guides, idlers, etc., nil call for some kind of 
a supporting system* and often the journals 
are liuug by means of hooks produced along 
the lines of the drawings In the running 




system, however, it is desirable that the 
jotuls of nil connections he as rounded and 
smooth as possible. Fig* C lllustratm one 
style of connection fur a drive in which coni 
Is moved from point to point by a conveyor 
system. Where n Joint occurs, the union is 
made by interlocking the split honk shaft 
into the formed ou solid link or eyo t and 
then Use divided port ions of the former 
were? looked by binding with wlir, ns at li 
Those bindings serve to retain the Sides? se- 
curely mid make quite n firm <onneHIon P 
so long as tile wire In sis. It scorns, hnw- 
evor t that the wire needs constant utton- 
lion, for as soon as It becomes worn and 
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wofik It as liable to fracture, time permit- 
ting the parts to open and releasing the 
tinfoil. 

fii most drives the socket system is pre- 
f erred, The other forme jut chiefly patched 
work, seen in ruisi^Panecms shops, mu t used 
for slaw <1 rives under special conditions. 
The socket plan Is next described. The 
cape may be inn tie in halves* one side being 
arranged to lock with the other, us by the 




fig b 




Fig 7 





He « 



belt shifters when the shifter is up above 
one or two floors and n long shifter rope 
is needed, Tim ends of the cable Inserted 
info the locking sides are marked l s 1* In 
rig. S is shown thr socket which is cast 
like L with tapered ends, 'Hie parts K, K 
represent the cable placed within the shoul- 
der coupling. The ends are introduced from 
either skle and they meet Eli the center. 
Then the soft metal is compressed in a spe- 
cially prepared apparatus uud the roughened 
interior surfacing so seen rely bites the wire 
or rope that u very strong union results. 
The form of link for locking with a cable 
hook or corresponding part, shown in Fig. 
b d Is a No [it use. This style of lex-king eye 
is made by turning the ring on a stub and 
uniting Ihe ends as shown.. There Is a 
chuovo left at the jointed ends u> insort a 
hen ring clasp by which union is made with 
an y desired connection- 

One also sees the common lype of werw- 
fitted clasping shirs, its hi Fig. 10. This 
consists of two portions, each portion bring 
Shaped like bdx caps, mid the caps are 
placed together and either united by means 
of serous or by bolts with imfs. Some- 
times rivets mv nthiHid and the rivets are 
headed np. The letter X designates one of 
Use crips and SI the inserted cable end. flits 
Is for uniting pints which do not pass in 
grooves.— ( out ributed by 'Tl/ + 

■ ■ ■■ — ■**» 

A TOOL FOR PULLING STAPLES, 



Draw ;i piece of steel, an old map* or 
something of the same nlBC, to the shape of 
a t hin chisel. ^Vltli a chisel cut a claw 
a I ^o-ut l 1 - In. long uud shaped like the claw 




TojI for Pulling Slap] pa. 



use of rt'vetB, Fig. 7 at J, J f or by brmlug 
into the stubs mid locking with other de- 
vices, The sockets are often welded uud 
bored for The rivets. Ho met lines they are 
cast hi molds. Some are iron and others 
brass or other metal. Copper Is used now 
and then, The ruble ends me Inserted Into 
the Hollows ami as the Inner sides of the 
parts are grooved around the circle, when 
the sides are tightly closed, there is a ten- 
dency m bite the cable of wire or rope quite 
securely, that when a good joint is made, 
the cable ends remain Intact under heavy 
strain* This manlier of uniting the cuds 
is useful for guide rope* or cables fur wheel 



of a hammer,; The feettd of the flaw is 
shown in the illustration. This is a good 
staple puller f says the HhicksrnUb and 
Wheohv right* hint does nut save the staples. 

— * i * — - 

USES A POCKET MIRROR. 



'Tn doing some kinds of work one Is 
sometimes obliged to gut down on his back 
to put in a screw or to see that everything 
is right/ 1 writes one of our readers, 'Tor 
this purpose 1 often use a small pocket mir- 
ror having a handle and joint for turning 
It to any position/' 
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POPULAR M E C II A ST 1 C S. 



EARTH AND TIMBER DAM ON SANDY 

FOUNDATION 



An earth ami ilmhesr dam involving no 
sporlal cugtiHnTiug problems ami which Is 



rightly put in. will stand for iron or a lions, 
hi sections who tv timber is still plentiful, 
this principle can easily ami pro Rta lily he 
applied to many different uses, sueli as wing 
walls and re-en force rneuts for waterways 
and race bunks. 




C]-r>;snEr itviEjin of D4& on S andj Foundation, 



specially adapted for use on a send fotmda- 
tlon is shown in the cut A writer In the 
American Miller says: 

A peculiar feature of this dam How in its 
circular e< ■■nstniH Ion and earth filling' mak- 
ing mi earth dunu hold together by timbers 
laid up, for nil the world, like a laminated 
wheat bin. Each coll !s 5 foot by r> feet, 
mid the earth Is tamped in us the dam is 
raised a Tool or two, n stream of water pour- 
ing Into the eel! during tlu- operation. 

It will be noticed Hint the cells an* not 
perpeudkiihir, but lean at nn angle inward 
the upstveiim of the dam. Tliii is intended 
to net ns u brace to Hie structure and avoids 
getting the uplke-R ton close together in Hie 
cross timbers. Xo attempt is made to have 
the planking nn Hie upstream side water 
tight but that on the downstream side is 
very carefully ami strongly laid so that no 
water escapes and that it cannot be torn off 
by ice. The capillary action of the earth 
lilting is depended on to keep the cell tim- 
bers wet and away from the air so they will 
not decay. 

While this particular dam, which is 700 
feet long and feet high, cost alwut $50*000, 
others on the same principle, but differently 
hioated t need not cost much mure, If any. 
tiniii on ordinary timber dam. lint it repre- 
sents one of the best types of modern dam 
construction for sandy bottoms, and, if 



COMPRESSED AIR FOR CLEANING BOILER 

TUBES. 



Compressed air works like a charm for 
deoiling boiler tubes, leaving them as clean 
ns on the day they were put in. This is the 
verdict of a corre^pumlent of the Engineer, 
who had formerly used steam hose for this 
purpose, but upon the installation In the 
plant of a large air compressor for pump- 
ing water* iried the compressed air method. 

Tilt 1 air pressure was about 200 lljft* per 
square inch, and the rest of the apparatus 
consisted of a %-ln. hose with a straight 
piece of "Ti-im pipe for ihc uosude. 



BLACK WATERPROOF DRESSING, 



-Mis together 7 lb- best black paint, Vf. EIl 
powdered litharge, l pt oak varnish., pt. 
boiled linseed oil, pt, thick boiled oil. 
Apply as ordinary paint. This dries sharp 
with a good gloss* says the Master Painter, 
and Ik durable and elastic. Especially good 
fur railway and wagon covers, tarpaulin and 
such purposes. 

— * * » — 

The steam yacht M Arrow" has a record of 
42 miles an hour— the fastest lime ever made 
on water* 
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TOOL FOR CLOSING CAR DOORS. 



PORTABLE ELECTRIC PLANER. 



Shippers* hi pnrti cubic, will appreciate the 
simple ton] shown hi our LlJusf ration. Many 
ear doors made, apparently, to close by 

hydraulic power, 
refuse to work 
properly at 1 lie 
critical moment 
and cause any 
amount of annoy- 
ance and delay— 
then is the time 
when the tool Is 
bandy, Fig* 1 
shows the two 
parts which any 
blacksmith can 
make. A Js a 
piece of 1 -in- 
drawn si in ftiug. 
flattened at one 
end. making a 
rather prominent chiset-sliaped hook on end 
i' r which should he hardened, as Sonic doors 
are iron-hound. 

R is the leg or brace which must have a 
very sharp point on end IX frith shoulders 
us shown to prevent burying too deeply jti 
side of car. Fig* 2 show’s the tool put to- 




gether. 

A (Fig. I) is 3 ft, long; B Is 2 in. Hole 
for bolt should he nl*otrt 6 in, from erifL nr 
two or more holes can be bored, Pig. 3 
shows bow tool is used having a ratchet 



effect by working the bar hack and forth 
and pressing leg Ifrmly up against ear. — 
Contributed by s r J. Hong. foiiesvtlle. Mich. 

*-*-#■ 

The diameter of a piston squared and mul- 
tiplied by 7854 gives its area. 




An electric railway in California which 
had occasion to plane several hundred 
wooden trolley poles, and found It difficult 
st ad expensive to haul the poles to a mill, 
i mi It a home-made portable electric planer 
an shown In the illustration. 

It consisted of a planer head mounted on 
a substantial wooden truck and belt -driven 
by a 5 -h y rtsepo w or 500- vo It < 1 i roe ten rren t 
Genera) Electric motor. The rollers were 
i mule of two sections of 1 (Finch wrought- 
inm pipe, castings being fitted In the 
ends for the axle bearings. A pair of 
plow handler were used to push mu! guide 
i he pluncr, the starting Ejox for the motor 
1 icing mo in i ted between the handles, as 
si town. The entire outfit cost but |60 out- 
side of the motor* which tlie company had 
in stock. The poles were SB feet in length, 
with 8 -Inch tops, mid it took about one 
minute to plane down one of the four 
sides of a polo. The poles were planed as 
they were unloaded from the ears, nt the 




Hasdj Portable EleotrlC Planar 

rate of six poles an hour. There was not 
only considerable saving in time, hut also a 
great saving in expense, as it cost but ten 
cents per pole ns against $1,15. the price 
estimated for doing it by band, 

— - — ■ »# » 

A good imitation mahogany stain consists 
of I part Venetian red and 2 parte ye! low 
lead mixed with thin glue size and laid on 
with woolen cloth. 



i 
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P OPDLAR MECHANIC g, 



RUNNING A GENERATOR WITH A B b 

CYCLE, 



One of our readers, W. J. Blattery, of K ms- 
worth, I’ll., uses an old bicycle for running 
ii small 10-volt generator; tie nays: 

“The front forks of tlic wheel art 1 securely 



valve was in the snot Son chamber of n triple 
compound direct acting pump with 15x21 
inch water plungers. The broken valve seat 
was in the lower left-hand comer anti 
enultl not lie pulled with a wrench. 

The combination Instrument, however, 
worked amazingly well. 




ItunaLntf a JO- Volt Generator with a BkijfCle 



braced to the wall and the back forks are 
then braced up so as to have the back wheel 
dear the floor about 3 in. The generator Is 
set 5 or fi ft. distant. To keep the belt tight 
a sliding brace can be made and worked by 
a screw, 

“L have one of these rigged up and it is 
.fust (he thing for charging sum 1 1 storage 
butteries, running small motor and for all 
experimental purposes where light power is 

required for a short time.'* 



METHOD OF REMOVING BROKEN PUMP- 

VALVE SEAT. 



A solid bar wrench fitted over the bend 
of it valve wrench was the instrument used 
by a correspondent of the Engineer for tak- 
ing out i valve seat in which the guard 
stem had been twisted off. As only one hand 
could be got into the chamber at a time it 
was impossible to drill or chip it out. The 




The machinist blocked up against the 
handle of tin* wrench with u 4x4 pine 
1 ilack, which extended through one of Hie 
hand-holes far enough so that lie could put 
the cap of a Jack screw against the heavy 
brick wall. He then slowly turned the 
screw. In n few minute# he was rewarded 
with the loosening of the valve seat. Upon 
taking it out he drilled out the old guard 
stem and fitted another, and put the seat 

back in place again. 



bsidgewall fqh wood fuel. 



The accompli liyhiE sketch is used by a 
writer In the Wood -"Worker to show li<nv 
brick is placed on ;i bridge* wall lo prevent 
wood from dislodging it when firing* 

ZfJt& ^ bvfifrn _ 




The front on i] of |hn brick., bolns below 
the IvroK end of the row tn fiwl T prevents 
iUi 1 ends being caught and loo^mcd by puss 
LTi.tr wood over them. 

About twice a year evaporating tosts 7 to 
determine the efilcioiioy of the lioilPF, should 
bn made* This does not require an esperL 





A KINK FOR THE PLANER 



SCREW DRIVER FOR SET SCREWS 



We have u considerable number of plates 
about 2 foot by 3 root by % Inch to plane. 
A great mm y of them are warped so they 
Will not lay fiat on the four planer blocks 
we Have and witli these warped platen mn- 
ftklerahle time wan lost in hunting shoot iron 
bushings, etc., to shim up with. 

To remedy this I I mil four more blocks 
east, just like the ones we Had with l he ex- 
cep l ion of n lug put on them at c, This Jug 
Wtm tapped for a %-tiieh set screw which 
allows for enough adjustment to accommo- 
date all wnrpagflu 

\\ it li tins simple device the plate could 
be set up In half the time ordinarily used in 
shimming up wltli bushing*. The bushings 
were a nuisance, also* for they frequently 
i lro| j ped out-™ No r 1 1 1 a n t Mi i scat 1 n e. lo wa - 



The accompanying illustration shows a 
handy form of screw driver for use on set 



screws, Fig. 1 shews the shape of the tool 
u Idle Fig. 2 shows its position when In use 
— Contributed lay Lee li. Clarke, Bozeman 
Mont. 



One cubic foot of steam is produced from 
one cubic inch of water evaporated under 
ordinary atmospheric pressure. 



How to Wind a 



By the following method u magneto arma- 
ture may be wound in from 15 to £0 min- 
utes, when by hand it would take two or 
three hours* 

Usually the armature already ha* a hole 
tupped In it whore it was fastened 
on the coll -winding machine in the 
factory, where it was first wound. 

At this hole hasten it on the chuck o 

of a .MilleUs Falls breast drill with j)T 

a piece of wood mud then put In a 
vise 05 shown in sketch, 

Put the reel of wire on a spindle ^ 
so it will revolve n> the wire is 
wound on the armature. Have a 
friefii! turn the drill white you 
guide the wire. L'se Xm 40 It & $ gauge 
wlit?.— Contributed by W\ -I. Slattery, Eras- 
worth, Pfl. 






FIREPROOFING CLOTH 



Dyers at Manchester* England, are using 
titanic in rid (the oxide of lUnnlum) for fire- 
proofing elolb, reports United States Consul 
Frank W. Muhin of Nottingham, England. 
Cloth treated with this arid wufl denion- 
Kt rated to l^o non-inflammable. When touched 
with u lighted match the lire ainuldored 



WJradin^ a Mnputm Arm am™ 



si ml went out. If is clftlmpd that dyeing, 
l't»iiiug or washing win uot remove th<? 
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AUTOMATIC SHUT-OFF FOR A PRIVATE 

COAL BIM, 



An automatic shut*off for n private coal 
bin will Lie found a great convenience and 
one which mu y 3m? easily eoutftnmted hy 
any mail or boy r 

The bottom of the bin is constructed so as 
to convey tlie coal to the sponiL When not 
in use the spout takes tlio position shown In 
Fig. 1* When coal is to be token from the 
bin all one lias to do Ls to press down the 
spout until the level L ( Fig. 2 ) drops and 
catches it by the pin L\ which holds it down 
for the coni to rim out. 

The pail which catches tin. 1 cost I is placed 
on n stand which acts ns a Lever IX (Fig- 
2) . On the end of this lever is a weight* 
W* made in the form of a 1 h>£ so that when 




clogged or otherwise out of onlcr\ This 
makes it; very convenient for the person not 




desiring to use n* fire shovel in /&to weather* 
C'untrJi rated by l\ Hlesshi, Eldorado* la, 

4*» — 

HOW TO MAKE A WGODEH AXLE, 



Belerl n piece of wood of the proper s1we r 
find the center and clntw a eh;* Ik lino on 
all four sides the whole Length, ns at A t 
t ig, i. The end view (Fig. 3 } allows a 
gauge mark across Ft, If Hie wheels have 
nil inch dish* measure 746 in. down from 
the horizontal line mid 146 in. In front of 
the pcrpendlfiilar 11 ne, siick dividers in the 
dot and strike a circle ns large as the outer 
end of the Journal is to he (end view, Fig. 



Fi 3 . 1. 

Front View 

n pa 1 e of lariror capacity Is to hr fillrft flu* 
ivofghf (‘ill) h(* him'ilSOd, or vlrr voi'sn. Wlit'U 
tlif i»atl is full of coal it, ovcr-lwi lances the? 
weight ancl eauMss the Imr, F, to turn for- 
wnntl, thereby striking the lever and Meas- 
ins the spout, which flics up wind (impelled 
by (tin weight C, Fig. 2i f and so shill off 
the coal. 

The action of this coal hill is not only 
wimple, but in ail cases certain, unless 



T<?P 




J?ronl Vl*W Eial 

View 



ri*. J 

1>. With the square draw a line on ;ili 
four sldet* of thr virile and from these draw 
Mnes to 1 1 io collar (B, Fig. 2.) 

Dr&iv a !im\ C\ MfTosN the center of the 
circle* mid from point to center him at the 
collar l) i* the square of the center Hue 
of the arm. To get the collar sijuarea, mark 




popular mechanic a 
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out to one side fmm the Conler, reverse the 
square and get the line nit around, 

To oi it the top and bottom off, strike I be 
end id! out and cut off the front and hack 




sides. The arm is then the right size mid 
set right. Make it 8 lm square iiud round it 
np K A correspondent of the blacksmith and 
Wheelwright, who describes this method, 
says he usually puts steel skeins on the bot- 
tom. 



ANOTHER SHOCKING MACHINE. 



DEVICE FOR SECTION RULING, 



The tittle contri vutice hern shown, J have 
found very convenient in section ruling, 
writes Slgna M Hatfield, of Wagoner, L T. 

Ml tie explanation is needed. A Is made 
of wood or other suitable material about 
% lit* thick (I have used cigar-box ma- 
terial). The notch out out is slightly fsuy 
M in,) longer than the triangle which is 
to be used an it. PJaeUig the device aw 




D4vio« for e^oti-Qn avUnffi 



The shocking machine shown In the sketch 
is very easy to rig tin nml wilt produce tlie 
Kiirne results ns an expensive machine. 

Take an ordinary hell outfit, < on nee 1 up 
the bell Attach an extra wire to A, which 
is ji regulating screw* To B on the hat* 
tery attach another wire the same as to 
A. To I he free end of these wires attach 
a small piece of iron. Cmsp an iron in each 



shown In the sketch the spaces between iSues 
n jay be made very regular. Draw a line 
along the triangle, nml then holding the tri- 
angle stationary slide the device as far as 
it will go to the right, then slide the trian- 
gle until it strikes fhe adjusting Screw* 
when It will be In position for making the 
next line. The adjusting screw, C, makes 
ii possible to vary the space between lines. 




hand and have o friend turn on the bell 
As the friend make# the connection you 
will revolve a delightful shock. To Intensify 
the shock, plunge C Into a pan of water, 
grasp F in one hand and place the tips of 
the Unger** of the free hand in the pan of 
water a ud proceed a s before, —t out ri hut hI 
by f^eo. Fryf\ 903 Vine Rt., Pan Jose, Cal. 

Points In Diagram: A— Regnlaling screw. 

B— Set-screw on battery. C— Handle* D— 
Push-button. E— Battery- E— Saute as C. 



The head of this screw should he filed off 
on the sides until one dimension of the liead 
is the same hh the thickness of the wood. 

— * ■ i 

REMOVING VARNISH STAINS, 



To remove resin, varnish oi* sealing-wax 
stains from fabrics, warm and apply strong 
methylated spirits. Tn rubbing the mater- 
ial apply live friction the way of the stuff, 
or a rough spot will be left 





P OPUL A R M E 0 H A N I C S. 



THAW! NG U W DERGR 0 U N D T RQ ZE N 
WATER SERVICE PIPES. 



Thawing underground pipes is- om; o f the 
plumber' » hardest problems at tins season 
when t lit- pipe Is Brnnetinies frozen from 
the cellar wall i® tin- main in the street 
and thus very difficult to get at The ma- 
chine shown In our illustration was devised 
by a correspondent oi r the? Metal Worker just 
for tills purpose* and will open any job on 
a straight line 

It consists of an ordinary 16-gul, expan- 
sion tank resting horh&oii tally on logs made 
from She hand iron taken from bund lea of 
sheet iron. In one of the openings intended 
for the water gauge Is a short nipple and 
a Vjdnch cross. On one side of this cross 




f’or Tbavfng UncteTtfroutld 3tr^ico Flp^H 



is an ordinary steam gauge to register 3a 
!hs., and on the other side is an ordinary 
safety valve* set to blow off ut 30 lbs.* for 
safety. On the top of the cross is a nipple 
and a gate valve to let out the air when 
filling the boiler with water. In the other 
water gauge opening there is a *4-iiu nip- 
ple ami a % x ^4-hu retim ing elbow, with 
a short nipple, and a swinging cheek va!ve p 
then another nipple and si kinm gate valve. 
Tills Is where flit 1 steam supply is taken 
from. In one end of the boiler Is :m 
elbow and a short nipple and a VVim gate 
valve with si tin funnel on the top to 111! 
the boiler with water. The other openings 
are plugged. 

To put this apparatus in operation put 
two pailfuls of water— hot, if possible- -into 
the boiler, and with two good gasoline fur- 
naeea under the boiler run the steam up to 
25db + pressure. On a %-ln. service pipe use 
a roil of pure tin pipe for tubing* 75 ft. 
long, with a %-in* brass coupling soldered 
on one end to fasten about 10 it. of iA-in. 



hose for steam. On die other end attach 
a union for connect hm to the Vj " hi, valve 
ail the boiler, Unroll 15 to SO ft, from the 
other end of Ihe tin pipe ami push it in 
the service pipe until it strikes the ice. 
Then everything Fs ready for the steam to 
be turned on slowly, and won the hot water 
and steam will he seen returning: but it is 
necessary to keep pushing the tubing into 
the pipe as fast ns the ice melts, for If it 
is not kept well up to the Jen it will not 
thaw* even if only 6 I in from the me, hi 
fart, it works decidedly better if it lie kept 
against the ice in the pipe ad the time* Tbs 
tin tubing should have a t-i-im opening, 
leaving plenty of space around it for steam 
and water to return. 

A good round way stop or gate valve 
should be placed on the end of the pipe t>e- 
fore starting, to avoid re wiving a hath be- 
fore it can be put on after the pipe is 
opened. When the water starts, have the 
helper pull the pipe out as quickly as pos- 
sible and close the stop valve, when the Job 
is completed without Jnuoh trouble, If the 
water in the boiler gets lnw f wind i can be 
told by the steam suddenly dropping off, 
ezdiuiist 1 ho steam in the boiler into a bucket 
of water and ihen empty l ho water into the 

bolter. This will warm the water that is 

to enter the holier and aid In getting up 

steam again quickly. With this outfit its 

inventor has opened M ft. of %Td. service 
pipe in the ground in three hours* time with- 
out a helper, and the service seexuud to be 
frozen solid. 

When using it outside of a building three 
furnaces mid a sheet iron jacket to keep 
off the wind may be used. This machine 
is cheap to rig up ami successful In opera- 
tion. 



SPLIT NUTS IN DRIVING THREADED 

WORK 



It is not good practice to use a nut with 
a saw slit in one side for threaded work* 
especially if il will not come off easily, Jf 
a cold chisel is driven in the slot to ease it. 
this soon result ft In a halved mit which is 
even more difficult to handle. 

The split tint shown In the sketch Is orig- 
inal with a cor respo ml cut of the American 
Machinist, who says he lias used a set of 13 
such, Vt to 1 hi., constantly for several years 
and finds thorn both cheap and effective. 

They are mode of rasi steeh tapped to a 
fqj] thread and turned concentric with the 
threaded bote. The length = d = the diam- 
eter of the tap, and the outside diameter 
of the nut — 1% X d, After the slots are 
cut* the nuts arc opened a trifle with a 
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rliisel, to insure tlieir being turned on freely 
by tlie lingers After himleuing. K dikes lust 
ji JilTy to spin tliem on. They are hoiiJeneil 
in oil ami given n siprlng leiuper hy Imm- 
iujj otr the oil. 

A common lathe ilyg or a 3*jinvod chuck 





Uplil Nut for Threaded Work 



HOW TO BRONZE CAST IRON, 



The HasdiiiicnlKi uer iloseribus the follow- 
itig process Tor Imparting lo common cast 
Iron all the rich glow of bronze, without 
covering it ufltb a metnl or nn alloy. Hhy* 
tug thoroughly Hennaed the surface and 
rubbed it down smooth, apply evenly a coat 
of vegetable 1 oil. say sweet or olive olL and 
heat the iron object, being careful that the 
temperature does not rise high enough to 
hunt the nib At the moment of decomposi- 
tion Op ho oil the cast Iron will absorb 
oxygen, and this f mails upon the surface a 
brown oxide skin or film, which fakes n fust 
hold and is wo hard that it will admit of a 
high polish, thus bestowing upon the iron 
a striking resemblance to bronze. 



closes them on to a thread very firmly. A 
set takes up a space of 1 in, by 8Vi III placed 
tandem, with the slots over a narrow up- 
right strip of brass, 

4 » » 

LIGHTING DEVICE FOR STONE CUTTERS 
AND OTHER CRAFTSMEN. 



Portable electric lights are now used by 
many stone cutters who require good light 
for granite and murlftlo lettering, ways the 
Monumental News. As the work proceeds 
the lighl must be moved to ninny different 

positions and with the ordinary light it lH 



F&rt*bl& El&etrlo LSffftt for cio*e Wetli 

hard to keep the shadow from falling on the 
stone. 

Tho light may bo satisfactorily arranged, 
where electric lights are used. In the man- 
ner shown in the sketch* A wire gmird 
protects the lamp against breaking and a 
strap Is convenient for fastening It to the 
head. This arrangement causes the least 
bother and gives a light equal to the best 
daylight, 



A good plumbers* cement consists of 1 
part of black rosin melted, to which is 
added 2 parts of brlckdust, finely powdered 
and thoroughly dried. 





SUSPENDING WIRES TO TREES. 



In constructing telephone lines it is fre- 
quently desirable to suspend a wire to a 
tree. The American Telephone Journal gives 
the proper method of doing this. 

Tlie twisted wire Is run through an Insu- 
lator suspended from u limb as shown In 




IoAuJatod 33 u h pi?n iion for Tdtpbon# Lfdti 

the sketch* If the wire were fastened db 
rectly to the tree the tree would sway with 
the wind and tlie wire might break. The 
Insulator affords si flexible support which 
holds the wire in place without regard to 

the motion of the tree. 

— 

Often, when in need of a flat pulley, only 
a clown pulley will present itself. Now, 
wo all know of several ways to crown a 
flat pulley, but when a friend of mine pro 
ceded to flatten a crown pulley (wood) with 
a ru &p, the obvious simplicity of the thing 
almost killed father, soys a correspondent 
of the American Machinist, 

+++ 

To make paint i^tiek to tinware scratch 
the surface of the tin with a piece of rough 
pumice or sandpaper, apply a coal of thin 
shellac varnish and then paint of the de~ 
Sired color. This will prevent the paint 
from shelling off. 





For ibo firo starting nppattitus, procure 
i of tin; eltliK - 11 round or squaiv piece 
ivi 31 do. Tbe lop of a 10-pouud bund bucket 
is Just the thing. Fig. 4 shorn how this 
w made. Taka uu old ehteel and cut tliree 
[>]^s B. B, B. They must not be t ut clear 
jut of the tin but cut only on tliree si(h>s. 
rtiese pieces, B, B. J'-, must bo bent upward 
k> hold the match, B, They shtaild be about 

IVi in. Jilgb and about (a In* 
wide. Make a hole in the 
.* two front pieces, B, B, laige 

v tv'* enough to Jet a match slip 

' B through easily. The last 

v^. piece, B, should not. have a 

5,2 IT'* llojo 3n ttl Tslk0 a P iflCe 

| old rusty water bucket hoop 

t Shout *1 or S in. long uiul cut 

I a small notch In one end ho 

that It will psiss the head of 
the match, E. Then cut sev- 
eral (three will do) pieces of 
tin and bend them up, C, C, C, 
and over the spring and so 
" s, mount It that It will t^css 

\ tolerably hard against Hie 

\ .* head of the mutch, E. Ail 

\ ,** that now remains to be done 

is to take a piece of und- 
?£prrfin paper about 1 in. wide and 4 

of 5 in. long: tie a strong cord 
'Tz* / long enough to reach from 

the machine (Fig. 1) out to 
. Fig. 3, which should be placed 

on the floor in front of flre- 
place and up to trapdoor, 
which is laid on the mantel with the dock 
placed on top of it. A weight should be at- 
tached to the other cud of this cord. (See 
Fig. 3.) A small sack of sand is best for 
the weight 

Now to put the fire-starter in operation. 
At night before retiring let the fire burn 
down low. Cover the coals after raking 
l hem to the back of the fireplace, But on 
your wood, Take your fire-starter (Ktg. 4) 
and place a match, E, through hole* F. 
Pj with the head next to spring, D. place 
the sandpaper. A (Fig. 5). between (be 
match and tbe spring, D, with the paper 
projecting toward rear of fireplace. Put 
Fig, 4 between the fire-dogs und run the 
string attached to the sandpaper over spool, 
B (Fig. 3) and on up to trapdoor, B (Fig. 
l). Insert wire, E (Fig, 1). under trapdoor, 
H, and lay the weight on trapdoor. Wind 
your alarm and push spool Cl (Fig. 1), on 
the tlniiuhplece that winds the alarm. Set 
your alarm for any hour, and when ft rings 
the siring will wind onto the spool mid pull 
the wire from under trapdoor The weight 
will fall and jerk the sandpaper from 



HOW TO MAKE YOUR CLOCK START 
FIRES FOR YOU. 



HV Wit, If, MATTIi£WS 



You must have an eight -day clock or one 
which has an alarm that is wound front 
the outside of the clock. 

Get an empty spool, A (Fig, 2); saw a 



• HE, 5- F 

kthiNB 

Fwptn AYTJVE MC.5J 

FIB. 3- am d wgusm alAei 

groove in it on one curt, B; attach a string 
F, with a slmrl piece of wire attached to 
the loose end, E. The rtring should he 
about Iti in. long. 

Get a piece of white pine about % fn. 
thick, 6 in. wide and in, long, A (Fig. 1>; 
saw a piece out of one etnl of it as shown* 
The piece Kiiwcd out should be 4 in. by 5 
tn + Take the piece you sawed out and cut 
off about % in. on one side and put it hack 
from where it was taken; tut before doing 
thta, cut a small place in one end of this 
piece so that an empty spool can turn easily 
in iL (See D In Fig* 1.) Ksm a long wire, 
(J, through the piece* A, and also through 
B; and the spool* lb This w|l] make a trap- 
door that #111 drop when the string F Is 
wound on to flpook G f and the piece of wire. 
E, is withdrawn from under B when the 
alarm runs down. A close study of Fig. 1 
will show yon exactly how to make this 
part of the apparatus. 

Tnke a heavy piece of wood, A (Fig. 3), 
and cut a piece out of one end ami mount 
a spool in this* place fro it will turn eun ity 
(B, Fig. 3). 
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between the match and spring ami strike it, 
starting u fire, lit* sure to have a notch in 
the spring so that it will pass the head 
cf match, or it will put out the match when 
struck, Lay something that is easily 
hurtled close to the head of match to start 
tin* lire. Excelsior ami paper are licit h ‘food. 

This is a good thing for a Jassy man and 
costs nothing to make. I used such an 
apparatus several winters, and it is nice to 
have a warm fire to get up by. If you do 
not wish to attach It to your clock, run 
the string to your bed and pull it and start 
the tire yourself. 



HOW TO MAKE AN AUTOMATIC FURNACE 

TENDER. 



It Ifi ft simple m a iter to ton fee a device 
which will open the furnace dampers nt any 
desired hour day or night. It Is particularly 
desirable for use in early morning in order 
that the house juny be warm before getting- 
up time. The instructions are by a corre- 
spondent of the Metal Worker. 

Most furnaces have two draft doors, a 
chock draft at the back and it draft door, 
or lid, in front. When the furnace is 
checked the door iti front Is closed and the 
rear draft is open, allowing nlr from the 
cellar to go into the chimney without pass- 
ing through the furnace. When the fur- 
nace is burning the rear draft Is closed and 
the front turn open, forcing the air to go 
through the grate to reach the chimney. 
Tin? simple device illustrated will permit 
the draft to be shut olT as desired, while a 
common alarm dock will close the check 
draft and open the front draft at any hour 
desired. Pulley* must be screwed into the 
coiling, as .shown in Fig. 1. Flue rope loads 



from the check draft to the end of the lever " 
li and from the front draft to the end 1), 

A hai'd wood stick 12 in, long is shown 
by I), a E working loosely ou ft screw, C, 
di ■iven into the wall or other convenient sup- 
port. F is a weight, consisting of an empty 
tomato can, into which coal can he put until 
it is just heavy enough to operate the drafts. 

To check the furnace the end E is drawn 
down, as shown in Fig. 1, raising the check 
draft and allowing the front draft to close 
of its own weight. The end E is Held down 
by u lever. G If f, hinged in the middle on 
the bottom side and fastened to the wall liy 
a screw at 1, Oil which it works loosely. 
The alarm clock. Fig. 2. Is set to go ufi: 
at any desired time and Is placed on a shelf, 
so that when the alarm goes o!T the winding 
lover for the alarm, which has been length- 
ened by binding a piece of hard wood, 
strikes the hinged lever from below at II, 
bending it up so that it flies out of the way, 
re I easing the cud E of the solid lever. The 
weight K then fails, as In Fig. 3, opening 
the front draft and allowing the check draft 
to close of its own weight. 

* ■ * 

PACKING FLANGE JOINTS WITH AS- 
BESTOS 

For packing flange joints, a correspondent 
of the Engineer claims that thin sheet as- 
bestos i wet) Is far ahead of the best rub- 
ber, if a permanent joint Is required, though 
a rubber gasket can be put on much more 
quickly and easily. 

Great cure is necessary til handling the 
wet asbestos, hut if the joint Is well made 
with very thin sheet osbesto* and the 
flanges arc in got*l condition, it will stand 
several hundred pounds pressure. 







AsUcrnnSio Furnace Tender. FJe“. 1, — Furnace Drafts Cheeked cmd DU'tfUlnlOr Hot. 

ng. a. — Furnace Drafta Open. 



Fig. 3 



Tig h 2. - Back of Alarm CldOfc, 
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SOLID RUBBER TWIN TIRES FOR MOTOR 

OMNIBUSES 



Twin tires (if solid rubber for tints rear 
wlipols of heavy motor omnibuses have gone 
a long way in solving the problem of the 
host tiro for these vehicles, Twin tiros were 
introduced a comparatively short time ago, 
hut up-to-date have given general satisfae- 
tioii. The tire consists of two solid rubber 
tires, placed side, by side cm one felloe: this 
gives four surfaces from which the rubber 




can expand laterally, thus with the same 
amount of surface exposed lo the load, it 
is more flexible than a single tire; it is also 
jess Untile to crock and is more dun i Mo as 
the average deformation is less for a given 
load. 

Twin tiros will not side-slip so readily as 
single tires and IT one lire should pull out, 
In some types the tire is still temporarily 
serviceable. They arc not suitable for 
front wheels, as they tend to make tin? sloer- 
ing difficult, but on the other hand they are 
not so necessary on the front wheels, as the 
weight on that axle Is much less than on 
the rear axle. Merely wide tires In place 



of the two l ires would not bo practical, as 
they are liable to crack and are not resilient 
in that form. 



SHEET ZINC FOR ROOFING. 



Zinc roofing in regard to its possibilities 
and economy is receiving considerable at- 
tention from contractors in this country, and 
zinc smelting plants are preparing to put 
linos of sheet zinc rooting materials on the 
market. At Lola. Kansas, a company has 
donated sheet zinc for the roof of the new 

Y, M, C. A. building soon to lie erected there. 


LARGEST AIR COMPRESSOR EVER BUILT, 



The largest air compressor ill the world 
is in operation .at the power plant of the 
Uomestnke Mine hi South Dakota. It is a 
cross compound condensing two-stage Cor- 
liss machine, having a high pressure steam 
cylinder 32 inches in diameter with a 5214 - 
inch air cylinder and a low pressure steam 
cylinder HO fuel »*& in diameter with a 32VJ- 
incli air cylinder; the stroke is 72 inches. 

At rated speed of 50 R. I\ M. the free air 
capacity of the machine is 9,000 cubic feet 
per minute, this volume being sufficient un- 
der average conditions of mine work, to ope- 
rate 125 rock drills,, The steam pressure Is 
about 130 pounds. Exhaust steam Is re- 
ceived by a surface condenser in connection 
with a cooling tower. Both high and low 
pressure air cylinders arc fitted with piston 
inlet valve and between these cylinders a 
horizontal intercooler is placed in the air 
circuit. The total weight of tills huge com- 
pressor with lls accessories is 300 tons. The 
output nf the machine is used exclusively fur 
operating machine drills in the underground 
Workings of the mine. 




TtotH Gcmi jiferBaar Ope^atcn ISA Roclc DriUa. 
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MECHANICS FOR YOUNG AMERICA 



HOW TO MAKE WATER MOTORS. 



To make the pattern of a water motor 
shown in Fi" 1, first get a disk constructed 
like A< about 2h In, i n din motor. This disk 
can bo cut out of sheet metal, or il may be 
made of pine wood, using i-ommou hoards. 
The shoot metal will have to be out at the 
tinsmith'^ You can make the wood disk 
yourself if you murk out the shape on the 
hoards in pen el! and eui the material ac- 
cordingly* After the disk is ready. Hie hub 
should be designed. This consists qtf the 
wooden wheel B, This wheel can lie pur- 
chased rendy made m n hardware or a gen- 
eral tool and machinery store. The win 'el 
is grooved. nl>out 5 In. lu diameter,, and of 
ample width to (it the shaft and carry the 
rope C. The wheel Is fitted to the wood 
shaft with a key or screw. Next conies the 
application of the water wings or paddles. 
These arc made nf curved akeet metal of the 
design shown. They should be of sum dot it, 
width to receive the full blast of the jet 
of water from the nozzle or discharge pipe 
JJ. If the disk is nf metal, the edge of the 
disk must be turned, us to provide a 
shoulder to secure the paddles to ell her by 
soldering or by using little bolts passed 
through holes bored for the purpose. If 
there Is a wooden disk used, the puddles 
arc set-screwed to the rim direct. Thus we 
have the puddles In place, so that the dis- 
charge of water plays into each ns st comes 
around the circuit as at E. Considerable 

sj can be developed with the common 

hose pipe. The power generated hi Hus way 
is used for running sewing machines, fan 
wheels, dm at wheels, etc. The entire affair 
fits iu a boxed framework of wood* so than 
the water will be kept in. The water is 
drawn off through the base of the frame- 
work to the drain pipe. These devices nuiv 
hc seen In use fm* mechanical service in 
connection with running automatic contriv- 
ances In show windows. 

The skeletoudifco nr run gem eat in Mg. 2 is 
made with the hub of smalt size as shown, 
to which the large wings or puddles are se- 
cured with set^screws. This huh ?s metal. 
It cun he made by hack- sa tv lug the same 
front a section of mo ml 3 1o 4 in. in diam- 
eter and Ikuiug for the hole* Sonici hnefi 
a common cart wheel hub con be used for 
the purpose. The wings have to be of 
wrought or other stiff metal, so that they 
will retain their form under the pressure of 



l he wafer. These paddles are about 3 in. 
wide. Common 3-16 or metal will an- 

swer the purpose, The wheel Is wet upon 
ils shaft and the plan is made for the vol- 
ume of water to full upon the puddles from 
sin outlet us at F + The water force con- 
tacts with the paddle at G, as shown. The 
shaft which carries the wlictd also carries 



ihe driving wheel, which Is tor a flat holt 
nr round boll, as the ease may ho. It is 
quihe easy to get from \iz to 3 hp. from 
Go various types of home-made wheels 
The wheel In IV. 3 Is calculated for use 
in direct contact with tEao wa^er. A run- 
ning stream of witter is selected and the 
wheel is adjusted on its shaft so as to drop 
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the lower portion of the when into (.Lae 
moving currents as shown. The water con- 
tacts with each l>nx -paddle, at at II , in turn, 
and keeps flic wheel revolving according to 
the velocity of the water. First wo make 
the huh or center of two pieces of hardwood 
tallied together and protected with ftjmges 
on either side. The two pieces can he sawed 
from boards and fitted together with the 
hole for the shaft bored through. The hub 
is applied to the shaft The spokes for the 




paddle boxes are adjusted into holes hared 
around the circuit of the hub, same as 
spokes lire fitted to Ihe nn union wheel hub. 
Tben the paddle boxes of tin or of wood 
arc secured to the end of each sipoke. These 
boxes are about 4 in. square with sides 
; \ bon t 2 In. deep. Knim-l lines It is lteceasary 
to run the wheel within n case of wheel 
metal, as In Fig, 4, The east* lias an open- 
ing to let the water discharge hi* ns at T, 
nod an opening to let the used water out, 



ai h The case Is usually sot up on the brick 
snnsi.mry, us indicated. The a (Tail' is usua lly 
in the basement- The wheel is made with 
four plain paddles ami the power is gen- 
erated by the water striking the paddle, us 
nt K. The hub is of wood, or as before, a 
discarded cn rtf age or wagon wheel hub will 
da* The paddles are wooden, about 4 hi. 
wide slid 30 in + long- They are mortised 
into the huh. 

Fig- 5 Is another view of this wheel. The 
hub to marked M. The section of puddles 
shown Is marked X. The shaft extends 
tii rough the hub p and is secured to the hub 
with pins or a key r To one end of the 
shaft I here is fixed the pulley for curry- 
ing tin- hell P. The journals for supporting 
the shaft are adjusted between the wheel 
confer and the shaft ends. Several who 
have made this pattern of wheel have been 
a 1 1 1 1 ■ to get satisfaction from IT It is sim- 
ple and is capable of generating quite a 
degree of power, which may he transmitted 
to soi in" device through the agency ot the 
belt E 

hi Fig, 8 is shown another design* which 
can he TOixstructoil with materials usually 
easily cotleoted. 'Lite hub is made first as 
In the case of the otlior wheels, ami this 
may again be a common wheel hub, with 
the bell wheel fixed on the shaft adjoining 
it Ur in case that a wheel huh is not at 
hand, the huh Van be made of a hardwood 
block, bored and rounded to suit tho con- 
ditions Then the spokes are inserted into 
holes made in the hub for the purpose. 
These spokes arc of hardwood and a good 
way to get them is to secure spokes of an 
old carriage wheel. In fuet, a good way 
to do is to get a wheel from a blacksmith 
or wheel wriglit and use It as it. is, removing 
the mil, cutting iho spokes to right length* 
and if necessary sawing off every other 
spoke, Ur perhaps it will he necessary to 
saw off two of every three spoken This 
gives ytm a very strong base h? work with. 
The wheels can he bought for u very 11 tile 
money after they are cast to tin* junk Leap. 
Many times they are given away. Thus if 
we were making the pattern of wheel in 
Fig (5 ? all the spokes of the wheel would 
ho sawed off except the four shown. To 
these spokes, at the ends, the boivl-aUiiptid 
tins are fixed. They tire fastened so that the 
s] soke crosses direct over the front of the 
opening. Screws or rivets are used to 
make fast, with* The water force Is from 
rim pipe T. and the discharge contacts with 
force against the bowl S, causing the wheel 
lo revolve* bringing 1 he next howl tu posh 
tioii. and on. The rope licit is marked 
R, aud Is extended to the device to be driven* 
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A NOVEL BURGLAR ALARM. 



Will Ring An Electric BeR, Flash An Electric 
Light, Shoot a Pistol Five Times 
and Cali the Police 



By W. II, Matthews. 

A burglar iiionn which will do all of tliW 
things may be made at small tost an d with 
very Httle labor, Secure a piece of hard 
wood, si part of a tobacco 1*ox la liegf, about 
S or 10 In, square. Cut a round piece 
like Fig. 1 out of it ami on one edge cut a 
not cli as at C. Take a strip of lumlwhod 
about 1 in. thick, shape it like 11. Fig* 1, a ml 



FRONT 





nail it securely to Hie round piece. At A 
make a bole large enough to rim a 20-penny 
nail through. 

Sow off 3 or 4 in, of the large end of an 
old baseball bat make si hole through this 
also anti nni\ ii to the hack of Fig. 1. The 
20-penny nail should pass through the hole 
at A, through the hole see the bat and pro- 
ject far enough to drive Into the milk it 
should bo fastened cither to the wall in the 
room or the back hull. 

Fig. 3 constats of si piece of ball bat, C T 
fastened to a strong cord. B n which has u 
weight* A. fastened to the other end. This 
is to be wound up on the piece of 1>ut, 0, 

Shape a piece of wood like Fig 4. about 
fi in. Song. Make twn boles A and Ft in St. 
Tin 1 short arm of this piece Is to project 
over the end of B f Fig. L ami act as si trig- 
get' to keep the weight, A, Fig. 3 P from drop- 
ping until wanted* The lower end of Fig* 4 



is to he securely fastened to a piece of wood 
projeming from the wall so the short arm 
will slip over the cud of II* Fig. 1, Now 
fasten a string in the bole. A, Fig. A and 
run the Htrhig to the doors und windows. 
You can run a dozen or more strings to the 
hole, A. The best way is to put a hook, or 
eyc f In the door facing mi one side of the 
door and a hook on the other aide- Make 
a short book out of a piece of hay wire 
and attach it to the end of the string* At 
night hook the end of string attached to 
i rigger In eye on one side of dour facing, 
draw it In front of door and put through 
the eye on other door racing- Leave the 



R E, A R 




screen or other door unlocked and If any 
one attempts hi go through the door he will 
put the machinery to work and get u u warm 
reception. 1 ' The string should be about 2 
ft. above the floor, 

Uemovo The trigger guard from u doubt e- 
ucttng cheap revolver, and fasten it. so when 
tlii- weight, A, runs down* the piece K Jh Fig. 
1, will strike the trigger and (Ire Us* 1 pistol. 
BLANK cartridges ONLY should lie used. 
They will prove effec tual us the burglar will 
hardly a tup lo investigate. 

Take si small block of wood, lh Fig. 2. 
and fasten two springs on It so that they 
will nearly touch. Fasten this block of 
wood so when the wo! girt is wound up the 
springs will be in the imfr h N C, Fig. 1. 
WIipii the weight falls the jsi>r3 will be 
pressed together thus ringing tlie electric 
lvell ami furnishing an electric light* If you 
have no electric lights in the house, get a 
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small electric hand lantern, The liell and 
light may bolls be connected on the ship sc 
circuit Fig* 2 (shows how linn Is ilojic: 
A, A* arc the springs; ]«, block of wood; 
C ( C* 0, Ci wires; I), hell; E, lamp; F # hut* 
ttsrtett; (r t iit screws to which IIm- wires 
are attached. 

Now in addition* if you want to call the 
police, get a small, cheap phonograph and a 
record with, |k Police*” "‘Ftlxs” *' Murder,” nr 
anything else on it you wish. Make any- 
thing you [please on it. Place ft directly In 
front of your telephone transmitter and con* 
aeet it with Tig. 1, and also connect the re- 
reiver of the phone with Fig. 1, so that 
when the weight falls if will start tUc phon- 
ograph and at the same time will drop the 
receiver off Its hook, consequently calling 
the police. Any one with a little ingenuity 
can connect the phonograph, and the re- 
ceiver of the telephone .so that when the 
weight falls they will do their part. 

It will cost very little to make this and 
it will prove assure protection* If you wish 
you can leave nlf billing the police, ringing 
the hell and flashing the light and only have 

it fire the pistol. 



A MECHANICAL VENTRILOQUIST AND 
HOW TO MAKE IT, 



An apparatus rigged up as shown in our 
Ulust rat ton will afford any amount of 
amusement to the hoy who cares to try it, 



seemingly oul of tin in habited space,— Con- 
tributed by \V. I, Slattery* Kmsworth, I'si- 
— 

HOW TO MAKE A BOOT-BLACKING CAB- 
INET. 



The hoy or man who shines his own shoes 
will Hud a cabinet like the nne shown In 

the sketch very handy. 
This cal duct folds to 
the wall and projects 
only about 2 in. into 
t h e r o o m. 
dropped down 
pulls the foot 
Into position 
hinged arm 
the box underneath to 
catch all dust which 
may drop from the 
may be provided, a I ho, 
when not on the feet. 
■*-*-* — — — 




When 
a chain 
rest out 
and a 
supports 



shoe* A shoe form 
for polishing shoes 



RENEWING DRY BATTERIES. 



Dry batteries, If not too far gone,, can be 
renewed by simply boring a small hole 
through the composition on top of each car- 
bon and pouring some strong salt, water or 
sal ammoniac solution into the holes. This 
kluU is sent ns hy a reader who says that 
the process will make the battery nearly aa 
good as new Ef it Is not too far gone before- 
hand. 




The materials required are a watch cast' tel- 
ephone receiver, a transmitter, a large phon- 
ograph horn* about 200 ft* of No* IS wire 
and three nr four batteries* 

fasten the watch case receiver to the 
horn* being careful not to let It touch the 
diaphragm of the receiver. Run the line 
and attach the transmitter at its opposite 
end* When one talks Into the transmitter 
a person 200 ft. distant from the receiver 
can plainly hear what is said. If the re- 
ceiver and horn end is hidden in a chimp of 
hushes near a road, people passing will be 
greatly puzzled ot hearing a voice, 



A GOOD IMITATION OAK SURFACE STAIN 



Mix equal parts of burnt umber and brown 
ocher with very thin glue size; lay on with 
soft woolen clot ha and wipe dry after appli- 
cation, Be careful to have the colors well 

pulverized and strain the liquid before using. 


fu our "Mechanics for Young America 11 
next mouth will appear among other things 
an article on ll How to Make a Smalt Search 
Light/' and “How to Make a Rabbit Trap." 
Both stories will give the young mechanic 
something interesting* and practical to make. 
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SPEED OF FLOATING BOATS IN FLOWING 

RIVER 



There Ih a very general belief that a bout 
rim float down a smoothly flowing river at 
a speed exceeding that of the flowing water, 
tu support of this belief, an argument some- 
what like the following is often adduced: — 
l lie river necessarily flows from a higher 
to u lower love], and therefore Els surface 
is inclined to the direction of flow, says 
Technics* London. If we suppose the 




U Fig. i.— 'Weight si/rpourLb (t 

m gn Board, which Slides [I 

oj on an Inclined Plane. )jj 

boat to merely slide dawn the Inclined 
plane formed by the surf nee of the river 
(the water befog stationary), then it would 
j i o ei u i re a deli ntte vet oc \ ty depend eu t on 
tlm friction between the twat and the plane. 
If, now, the water is supposed lo move in 
the same direction as the boat; the relative 
motion between the two would be less, and 
therefore, the friction would be less and 
the flual velocity of the boat greater. Fig* 
1 represents a weight supported on a board 
which Itself slides flown an inclined plane. 
If there is no friction between the weight 
anti the board or between the board and 
the plane, then the weight and the board 
will move together, the necrierutlou of one 
being exactly equal to that of the other: 
but If there is friction between the hoard 



and the plane, then I lie weight might move 
more quickly than the I ward. This argu- 
ment appears very plausible, but It does not 
lake Into account the essential properties of 
the flow of water. 



A sect ion along the length of the river is 
represented in Fig. 2. if the cross-wet Iona I 




hS UKKOUN lil NG WATUk ON A BOX KUUXENG 
down a River* 

area of the river is everywhere uniform. It 
follows that the velocity of flow of the river 
will he (he same fit all points In its course; 
for if the flow through a given cross- sort Ion 
In a given time is not equal to the flow 
through any other cross-section in the same 
time, there would either be an accumulation 
or n progressive decrease of the water 



between the sections. Tims* if we take a 
recti! i iffidit r pa ra iMopIpefl of wa ter repre- 
sented in longitudinal sections by A it tl 1> P 
Fig. 2. the water contained within this 
pnrsdletoplped must move with a uniform 
velocity, and therefore must he acted upon 
Uy 110 resultant force. It is easily seen that 
she resultant force due to the action of the 
suiTomidrng water on the parallelepiped will 
just serve to neutralize the downward pull of 
gravity. If we now replace the water within 
the pa radicle] Piped A B C I) by a wild with 
its upper surface flush with (be surface of 
she river, the action of the surrounding 
water on this will' be exactly tile same as 
mi (he water originally contained 111 the 
parallelepiped. Therefore the solid will 
move exactly as the water did. If the solid 
floats only partly Immersed, as nt E F C 1>. 
its mass must still be exactly equal to the 
mass of water displaced, and therefore the 
action of the surrounding water will just 
neutralize the downward pull of gravity* 
and the body will still move at the same rate 
as the water. If by any chance it was set 
in motion with a greater velocity than the 
water, this velocity could not bo mainta iued; 
the velocity of the body would quickly fall 

to that of the Bin rounding water. 



TRACKLESS TROLLEY CAR SLED. 



A traction novelty is the trackless trolley 
car sled which is in operation in Germany. 
The summer car Es mounted on wheels and 
runs m the highway talcing power from 




A TrnftliGtL 

two overhead trolley wires; tio rails arc re- 
quired. The winter car has wheels for 
drivers and one end Ik carried on run tier 4. 
The ear is heated with electric healers and 
makes about 15 miles an hour. 
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COMMANDER PEARY'S NEW EXPLORING 

CRAFT. 



When Com ran inli 1 1 * lV;n\v Claris out on his 
wnrcli tor tbn North Pole nost -I imp or July 
lii> will go forth Wit] i Llic most perfect 
equipment for Hr* purpose possible. Ex- 
perience lias been Hit 1 titieher and where 
Hu 1 expedition was lvenk before, this time 
it will bo strong. The ship now being eon* 




Peftr?'l Veufl -i It Will Appear Whan Ceftiplft^d. 

strutted for this Una I dash is a marvel of 
strength fit to do battle with the mighty 
grinding* crushing Ice does it will encoun- 
ter ft is n singular fact that to obtain the 
greatest strength and efficiency for I his pur* 
pose wood, carefully selected white oak, ami 
hot steel wus the material used. 

The exploring craft is built to withstand 
heavy pressures acting upon her mid is so 
shaped that the lee-pack pressing upon her 
below water will tend to lift her oui of the 
wafer. By reference to the cross section 
the practicability of this construct ion is evi- 
dent. Worked abreast of the plank sheer 
from stern to stern and securely fastened 
to the frames, plank sheer and waterway 
so that It Is able to support the entire weight 
of the ship is a heavy white oak guard ft 
inches by 2n inches* This Is protected on 
the face aiul under- side bv a heaw angle- 
bar of steel. Thus, by means of tins guard 
strike l % secured great longitudinal stiff- 
ness of tin' ship mid the ship may be lifted 
out of the water by the upward pressure of 
the Ice pack itself or by jacks placed upon 
the ice* The bow, the stem and the water- 
line will he armored tn protect against the 
grinding of the ice. 

In d i mentions the vessel Es: Length over 

all, 1 SI feet; beam, maxima an over guard - 
strake. 34 feet 2 inches* mean draft, ifi feet; 
fulldfiud displacement. 1,500 tons. She will 
carry two deck houses, the forward one 
being portable and large enough to aceom- 

modiitt 1 the great explorer, the scientific 



staff and officers of the ship for winter 
quarters when the ship has gone as far 
north as possible in Lave her* The ship will 
he heated hy steam and lighted by both 
electricity ami oil lamps, k otieernhig her 
motive power the Murine Journal says: 

“The motive power will consist of a sin- 
gle, inverted, compound engine, d living a 
single 10- foot screw, and steam will he 
supplied by two water-tnhe 1 toilers, Viulcr 
forced draff, the engine will be able to de- 
velop 1 ,400 indiem t'd horsepower, and midet 
a a i a ra I d ra ft* 1 1 20 0 i i id i cu ted 1 1 e rsc | n> wt ■ i\ 
The bunker capacity is 700 tons of coal; 
and at starting* tile vessel will carry a deck 
load, in bags, of 150 toil* more. With thh 
supply, at a 10- knot cruising speed, she 
should be aide to do between four and live 
thousand knot*. The vessel s rig is rather 
unusual, but Is sufficient in spread of can- 
vas Xu make her niana geahlc under sail 
alone. The individual sails are designed to 
make ft easy for a small crew to handle 
[Is oui, The foremast and the mix^eumnst 
will be single sticks, A crow's nest will 
be carded on the main top must*” 

The vessel, carrying two years' supplies, 
will be forced a* far north along the frigid 
shores of flruiit Laud as possible, and then 




Ctfrvi RpGtLtiii r>f Commander PflMy l a New SJa = r. 



the expedition will proceed with sledges, 
Matthew Henson,, Use colored naan who so 
bravely stood by Peary through the perils of 
that other nip, will again accompany him* 
The Kskimos and sledge dogs, which will 
make up the rest of the party, will he most 
carefully chosen. 

Nothing tending to make the expedition 
successful will be neglected, and the whole 
world is awaiting its developments. It is 
an astonishing fact that more is known 
about the poles of ilw planet Mars limn is 
known about the conditions at the pole* of 
our own world. The farthest point reached 
by Peary so far was 84* 17 # 27" north, mag- 
netic variation* 99* west 



One $ Free- Just To Prove 

I ask no deposit-no promise. There is nothing to 
pay, either now or later. 1 he dollar bottle is free. 



T want no reference— no security* The poor have 
the same opportunity as the rich. The \ery sh k, the 
slightly iTl, invalids of years, and men and women 
whose only trouble is an occasional Kiwi I day" — to out 
and all' J say M Merely write and ask.” J will slik! ymi 
an order "on your druggist. He will gue you free, the 
full dollar package. 

My offer i* as broad a^ L um an it y itself. Tor sick- 
ness knows no distinction in its ravages, Anti the 
restless patient on a downy couch is. nu more welcNme 
than the wasting sufferer who frets through line lagging 
hours in a dismal hovel. 

I waul KVKRVonti Ii YliR V .where 
remedy. 

There is nu mystery — no miracle. I explain my 
treatment to you as easily as 1 can tell yon why cold 
freezes water and why heal melts ice. N'or do I claim 
a di&CCvery. Tor every delail of my treatment is based 
on trutiis _sn fundamental that none can deny them 
And every ingredient of my medicine a> .-is old a^ the 
hills it grows on, I simply applied tbs: trulhs and cum - 
hint'd the ingredients into a remedy that is pra> rh ,iUy 
certain. The paragraphs buluw will show you ihc i ea 
sun why. 



to. test my 



In eighty thousand communities — in more than a 
million homes — Dr, Sh<K*['"& Restorative known. 
There are those all around you your friends and 
neighbors, perhaps — whose suiiming ii hits relieved* 

I Jjcie is nut a physician anyw here who dares tell you 
I am wrong in the new medical principles which I 
apply. And for ^i* solid wars m v rt niedv has stood 
the sevens si test a medium- u as ever pu t lo~J hate 
said L, lf if l.iils U ift. free"; — and it has never failed 
w here there was a possible diatice for it to succeed. 

3 hit this mountain of evidence is of no avail lo those 
who shsii their i.yes and d.j/e away in dunbL ■ Tor 
doubt is harder to oveii.oinc ihiktx disease. 1 cannot 
cure those who lack the faith to trv- 

So now I h.ivf- made this trfTei i fc ! disregard l be evi- 
dence. J lay aside ihe far t that mine is the largest 
medical juauk e in the world* and nu no to you aw a 
stranger* ! ask you io believe uoi bite word UniL I say 
till you have proven it for - yourself* l otftri to give 
>. ght a full dollar's worth of Dr. Shoop’# Kes 

tom live. No one eDe has eves (tied so hard tu ic- 
move every poa&Hile excuse for doubt + It the u%- 
inr.>j my imbmi sided con ltd* :ncu can suggest. Itisupeti 
aftd frank -and lair. It is list supreme test of 
limitless Lc-lnii. 



my 



Inside Nerves! 

Only one out nf every SUi bn- perfect 

lieuitr. Ul tnetii suck vmr_>, arc 

1 1 t'k h r id de is T hu in n a r i ■ h it II s ir L H and 

j&nm ft ate only dull mid li-de**.. Em 

most or the stifle i U ^-h rr>iiH'H from a rum- 
mou chUhp, Tkf Mfvt-ariwvrfik. Not 

t he lie r X es you ord i nn ri 1 v L [j l n k 71 ill 1 1 j t 
— ii Of. t he nervi'H that koyitii >usjr mo vc- 
ments ftuvt your thoughts, 

Itut Lbe nerves I hat. unguidnd and 
unknown, UJKht and day, keep onir 
heart ju motion — control your •. b ifi ■ -4 i v e 
r i pji u nit u y — rei:i 1 1 ate y ou r J i v r r-oper ■ 
ate your kidneys 

These are Ihe nerves that wear oil l 
and break down, 

ft (I CM 1 s no isood ti) tlm aittErz or- 

^an--Lhe i r n *-^ 1 1 1 ffe r heart the dinor- 
dertd liver— the rebdliou-i bE^mach - 
the devauK+td kicintp. Tlu j jirr* not to 
blame. But fro back to the nerves Lb:d 
control t hens. There you will htid the 
seat of the trouble,* 

Them is nothin*? iiFtw about this— * 
not I l i nm any i > J > y s sc i a n wi us Id 4 1 i sp u u ■ . 
BeiI it remained lor Dr. -Shoof* to apply 
this know]«difl& to put it to nracticaJ 
use* Or. Shoup’s Restorative i-; tbt* 
result of a qimrtnr century or emk-itvor 

KksTSfr Ibis very line;, Ll ikus not dose 

thoor^an or deaklen the paiti — btiJ it 
i3e.>cis at (Nnc* Lutin' ni'rve- the tusidp- 
nerve— the flower nerve— and buibl^ it 
up. anil it ami rua ket- it 

W,jU 



Many Ailrti exits- One Cause 

F have Cii E if.srl tUttsr Lhr! j li^idu nerves 
for .-impLici Ly'.H ke t Tlu-Lr umpI n.mir- 

is Hie "-jo rn-rves. I'U^i- 

rjims, c;ili 1 i n * i e t hi* name 

enjii is in eh frij symgialEiy w iUj Litt 
ulbers. Tim n-suli i> NniL wlufii ope 
hraru-li i^- idlowml IL-Ci b.-com r imjij-Ir! ii 

tbp*nLb4rs w+;]lkffic Tlttfilt is why imr 

kipjd uf dcbn ssv li-:i> l-i Udo nnpil lit^r 

Thai i- w hy IfecrMriv ^umpljca- 

ted. P r'iir iSun iir^rv^ i?, tlu 1 

LiarL. 4>f tJiy Imru^ui sy-- 

tern. 

Ijih-S Hd^ uriit ejtphsiii it t jmi shith- of 
Ihr; inpocrlaiidiirN uf m^ilii-TEEie — i ^ |( i,iit 
ii Mid r i ■ ?i ■-.< bj t to yiuif 1 II i Eli t w hy idbei' 

k Skills of tri-alun'Nl Itmj have fiiil 1 1 
1>PUT yuil syy 1 1 1 .-i ! TlllSiif N CW ifl 
mi^dieine^ Thai i-* N OT 3 b e m ■ ■ r< 

Stitchwork uf n ski th^ 

sMEpihin^nf a nareotirl Ebsis t yini hv 
kliaL ii tE'i-r^ ri^la jo Uie- t\»rl 1,1 [ i 1 4 - 
t a M e thl ri p nn J e r ;u 1 1 ,ra 1 4 ■ ^ I h t ■ cn i l - v i 

!>iit I ib* lint link phit Eul-ikea i ri 4 k 
nnteiiiL-QL of mine— I ■ ti^ rjf.i hsI von tr, 
hid lefe a word I h;ev nn: .1 pm Iihm: 
t rn-d my mficliciriJ 1 in join own Immf :4i 
iny es twiihc !ii.i-*iibi(.i-l> ( V < Lk 1 4 1 Joftcf 

you n fill J dollar’s wnrtli fri-eir (-lierii 
wrreoEjy mi s ref: ft-wu tatiun 4 / <' 0011 ! [ 
let yont yu to ymir dru^ist, wiiom > 01 ? 
kiMNW'- :{tv\ pick Oil I itny hi hide tie lias 
■>li his sh elves nt my medic im- were it 
n*tV\\l^RML\ hHprul'f (ViMld I 
Ar Ft Jit I) ( 4 i dt i this if 1 were eim| r^rk- 
jpnably &il r RE that my skstdieine w 1 i 1 
I help you? b 



Simply Write Me 

3 ' h 1 fiF’st b>e bill tlomny i?p * i-iioit^h tc 
eh 1 - 1.0 a r-nre -but 1 1 I 0141 U prom fsfl ih^f 
N 1 1 r 1 1 £ k 1 fe. 1 1 - a io-s <?t g.> r 11 fit if 

jr 'ine.-. Kor Kkkeh a will surely enn- 
vineu llirt crurerl CHI- brynrkH <lc>Lil)t l W 
1 1 J .-I «■ b r r'. 1 3 hiiL a-vs^ r y WI 3 r 1 1 I y is .t r a 1 ?* 

Vbb 4 ilb r i-, oix-ii to cvpryofiff. every- 
where, Em y*m nu^i write MK for flm 
I f'- 4 - Hi iMft r h d Ui- order. \II ilru^btil 
do mil [Frjintlhetijd. 1 hvill then direct 
von 1 o oriH L that doi*,-. Ifn will Eno^s l*L 
down bt j.i>m fi'ulti Mlh - sc h as free tv as 

tbvULirh S4iiir 4jolhir laid before Jiinc 

U'nte fr n r I he ".nler tud^y. The ofT or 
Duty mi i-i reu iiijt 4 1 i>t l o t I will st-m\ v^mj 
rliir t^-Mhk y4 « ! 1 ,i-k r beHi-le, ]t fri>«. 
It uiM bi- ! f n yen ft> Ulph rsL-Eil^l jtmr 
efisr# Alt tmi loonf can l do m eoikVMice 
yi'U pi 1 y interu^t — id iny ^sneerityf 



Tor eT five 

htpIim . h m :i 

In 'I dfiJlar 

K.H i-E lie add res?- 
_l> i, . SIlOOEK . 

! ] tx juj Rnehie. ; 
” ii'* 1 
W]lFcb tl4 5uM 

£f>u wnnL. 



3 -I n j-ii L ON l>ysfi|e |H i a . 

I Miok '1 on t lie H e-arf^ 
booh *h oei (he K idjn-ys. 
Book I for VVonmu, 
lk.H>k ij for Men. 

Rotik (« rni I4h« u rnatisoi. 



Mihlea^fts. an: often cured with mm 
ur two bid E !e* H Kor side at forty Lhoo- 
SfinU drilM vLdr$Si 



Dr. Shoop’s Restorative 
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Fitts In the ^Crease" T«ke& out the “Hhe 1 



Press Y our T rousers While You Sleep 

" " by usinii the 

PERFECT PANTS 
PRESSER 



Before 



After 



Si mon-t e^edum* 

IoilI mottled. Kvl-p Ir^issjrH m {Wltivt order hy 

K Eyeing Ihum in thf pretbMUl retiring ill id by mDF^ 
live (hint TOlhpratitiil, fir^h ttjHH'Eirun-cu with a 
rugul-u r “LiiilcrV* crfrHd. Ca*tUT Imw w«t, buggy or out 
NhftpG. T he curt i-. -avi-d rmiiiy tinted at year. Mind prnviiJen m cent immu^l j 1 went 
nppoumno^ without nvmnnB id tidier or hoi iron, lliw i* JjLy of ihe good 
dT'^’T, ketain YI,)llK good ■uppoFtrnnov by Bidding #3.50 fot a Verfrft Pjml - 
ItCS^fr Uh-p It lit) day* : iiionej returnefl if i 
e\iiBn nnr] full infurntnlLon dn r^iu^l. 



ujiMihrituctorf. Cir- 



PERFECT PANTS PRESSER CO„ 686 Rookery. CHICAGO 

Sotne detdort Imvo tbtm. Any 4oilpr wliJ onh-r inuu for you, Agi*-niH wuhumL 






dK rl 



■r 



V- 




CO-° peration 

In the TO jrtio key U* fortuno, fame and hup- 
pini,"4« r W# held the 1 hpy P but oisonot turn 



It nlon&L Wo will nhiirt 1 with ] oil in the greatt&t tnuTiey- 
iMftkmjr bufliiiPHfl oa egrtb- we are jrlvlnit 

nwHf 21(0*0* 0 shares «f ir-puEurr stock. Par value tl.OU 
per sham. li r ot a share can be bought fur cuh. 

There’s 20 Shares for You 

No more lor anyone, TV #■ d H t wan t you r m on ey P dun 't 
send us a cent, just n rental card, Our plan Ln miUhe ihai ul 
the trusts whogjve dillUmi* of nhnren to d reefs, miked H, pm- 
inuLHi'* ttc are giving mint to partnera energetic inen 
and vinfuf'ii, Thin ntoqk u|J] pu y lume dividend and e«t* 
yftU-Jtial a little effort thjit M hII f jrtuLie n knock li III 

your door, believe It of not, aftyuti 

THE PEOPLE 1 ® COMPANY 



FISHIWG BY TRbnrnOKEi 



A Nprve.gJflfi bn* Invented a ^ueer way of Uncling 
oul where the tlsL arc, A n]lrroj>bone T which !a 
ail instrument that tyIII catch and ininsiuU the least 
bit of foiiiuL is lovrcm] Into flit* water from a flslF 
big rimneht and a wire from It leads rn n telephone 
aboard the bout. Now. as- the herring, codfish □ xui 
mackerel schools it tm Lb nr tboHiAnncls and tens of 
thousand* of fl&b, their passage through the water 
naturally muses n rubbing si mini, which etin ?>c 
li+^rd by the flsh^nnFii at the ttHophour 1 * mid thus 
l bey ore onabled ich lower their nets at the right 
time nn4 in the right place. 

♦ — 

BALTIC FLEET VS, JAPANESE SQtJADRON* 



144 West Madison Street, Chic^pjo 



Are You ft Lover of 

Good Tea and Coffee 



We rp* makings 
6[wrbl Pmixipitifln 
MthfWfO whoobjo/n 
beverage flint la not 

frEiJjr dt-hi.-imnN, huf 
lutnre np]- L l b.iuif find 
nutritidim thnn nny 
ethi r tea snad t-otCea 

On itn;i fiMirketi 




Witte for 

Special 

Year 

Fropoeitlim 

to pemopH gwfttng 
np PlntM or -ending 
<s|-rtei-fi ot ii.MJiind 
tipwardii. 



It iy wnrrh your while, hr we intend u*e unhf&ni-of rflorts 
to i in.-rcat*t r i hi' number of ru^t^nai'rH during 
the ni'it two inLjnthtt. 

this offer nuplies muly \u itadm uf Hupul^r MechafiEi* 

Writs dr nt onte^-to-day^to 

>1 1 ti CARL, 

Great American Tea Co., 

31 A- VeKey ML, P, O. Itox ESU, New York 



The Baltic fleet numbers niiotrcthor fifteen ships, 
and to nppos^ 1 tiir'sc flic Japanese have thlrty-tbrec 
slilpa, oiclHBlve of torpedo bWtfU The Rn solan jjiitih 
iniiiibcr 70 ^ | ho Japanese ML The Ru*iitanfl have 
N4 sets of milling ap[^' rattle, the Japniese 121 The 
RuflrtEnns have 1 4 sets of submarine mining np- 
porntiiB. the Jni>nnon« 52. and, ibisMy, offleern jinil 
men of the Brittle fleet aggregate n& compared 

with ll,d- F !5 olfleers and men on the Japanese war- 
aliTps which they will have to meet. 



«F COtHSE ALWAYS TWO iniJ§IIMEN h 



Two Irishmen, wiio bad not seen each other for 
n long timf\ met at tt fair. 

O'Brien: M Shure It's inurrled I am, an H I've got 

a fine healthy hoy. w^tilch the neighbours nay la the 
very pleter Of mpT 

Malone; °OHi. weih wiint's the barrtim so long 
as the cldld'a healthy f— TSbB Sts. 



Send for "Shop Xotes," IbOG edition; 200 paged; 
50 cents. 




WE R ESTORE SIC HTL /| 

GLASSES RENDER O 
defective VISION (g 

CHRON IC. p 

Writ© for our ra 

ILLUSTRATED v 
TREATISE, Wj 

Mailed Free. , f / 



THE IDEAL COMPABV, 
239 BROADWAY, 
MEW YORK, 







FIXING THE rURNAffE. 



When pn starts to fix the fumfirt nil us ehiklrett 
have to he 

Jil^e as I inlet ns if toother hail n headache — a 

teu ; 

First pn takes Ills rent and vest nfi'. tlien yon hear 
it I »] cough antf hiz»y T 

“Puy to have it fixed? I Hhmihl sny not! Now> 
yon ehllcErt-a* run away; 

Jobs like this 1 never shirk! 1 ' 

(That's ike way he starts tn work.) 

Mol her smiles a sort of worried Mtifile and sh, n lies 
her Infill mul ml^hs; 

Then she takes um In the parlor. where to read 
aloud sbo tries; 

Hut tF^ 1 rnekrt pa 3s RlAkipg drowns her voice and 

Srr Sh^ 1 j^oe* 

On upstair* to make the beds or mmd some of our 
winter elothes, 

From the eeMnr eomes n poise 

I-ihe a dq*en real 3jad hoys! 

Afrrr lifs work Is finished &m\ ra oom<i«i „n- 

stairs agjiln; 

Fnf and brtilml and blaek ns any of those funnv 
minstrel men, 

Oreat lamp upon j L |* forehead, thumb* all 

I Hashed, both eyes black. 

Hreathri^ like Ite'd rim a foot race, hsdr filled foil 
of dust a ml Blurts; 

Fijups n lid holds his sides arsd groans 

Like he'd broken all his bones. 

Mother meets him with witch haseh bandnpres and 
knives and siiap: 

Says, ! [ji awful sorry* Frederick; not Is 3 hit's very 
bad, I hope?" 

Pa Juki si Is nnrl chews his mustache, then he drucfl 
himaeif to bed: 

Has ihp have the ddetor come and patch his hand* 
and hnek and head; 

Has to pay for that— hot stiff 

Furnace man won’t send ;i hill! 

WHEN THE E\(il\EKR CHlED 

LB Yea, Indeed, we have some qti^er little inei- 
deute happeii to m t " said the fat engineer. ■"Queer 
tiling happened to me about a year ago. YonM 
tli Ink it queer for a roufch man like me tn cry for 
ten minutes, and nobody hurt, either, wouldn't you? 
T^ell. I did, nuff I etin almost ery every time l think 
Of It, 

"I was running along one afternoon pretty lively, 
When E approached a little Village where the tnn-fc 
cut.s through the atm Is, I shacked np a little, hut 
(Quit lniied on patn- UCO . 
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IF SLEEPING, WAKE. 

“ o^^FjftE^Ti# bef<? ” 1 tarn I% 11 **» 

OPPORTUNITY 

Jhp ruler of human detftln{p*i t bat * peaks 
Of many invoke there's ONIi tQV NEED 
Tia unpretentious. And Its njicuet 

“A Guide to Full Pockets" 

fortune, fume and joy, 

FROi fur foUuiii^ smiles can ne^er bo boapli t. 

> “2 UHi " aTB re ?- d quickly praaried the ottered 

nt * w t£ T the. last to you* 

I f IMM not you'll Bw.t in tain tar that which will re- 
tum bo more, bead than a postal caul and we will t&U 
thee- ail. M 

THE NtJTI^IOLA CO., 14 1 V* Htdlion SL, Chicago, III, | 
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Amusement Machines 



While puKaged In your r^ffular occupation, 

NO WORK NO WDliRV 

: ‘Jijjt ceirert the money. Profit* ntv quick and pure. 
Our booklet tell* ftll about it. 

Mills Novelty Company 

llto J3 S. Jefferson St„ CHICAGO 



The Best Investment 

FOR LARGE PROFITS 

Is Good Mining Stock Bought Right 

Pevelapmenl work in. Fire Eeare Mln-e now allow* very 
Large Ore bodies and wo predict a seeond Hon.estake. 

'Thf company owns outright t-fcn rich properties, in-- 
Gludiuft luiLlp In Plums* County. California. Money 1| 
wanted to increase capacity of plant and for further 
development work. 

For n mort time only wp can offer i IH (flAKS WiShG 
Cfl, stock at 15 cent* per share, par value *1,00. full 
pald h non-asasaeable. Ho not watt. Now is the time 
before the fttOCk ad venues to SEe, or higher, tomorrow 
may bs too late. 

$15 WILL BUY IOO SHARES 

*30 buy* 2Q0 share* — *160 buy* shares, Take 

our adviea and buy all you can. 

Monthly P*ym«nU if Deiircd. 

Wo have peraorally *iamiafrd the entire property 
and honestly believe it will prneo a £reat dividleI|d'■ 
paying mine. So 'which caae a am all in vetT meat to-day 
may make you rieb, *E lose! big profit*. Write for 
Five Boar* Prospectus, Map and ]ateaE reports 
the mine, booklet, “How to Judge Btoefca,” free. 
Address, 

UNION SECURITY CO. 

♦61 Gaff * Chicago* 111* 
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am d ow uiod in, *f *41 ailiar powfl-F, 

It woutd be a capital idea if $tm Wftuld is* 
■tall a Capital Ed line In your phep, frietarj 
oj oft your -jj ro , you need only tg Biart it 

running and IhETL $0 OQ About your bu#5 □<»««. Capital Engines t*k c ear e of tiieusseJvtfH. 

Writfl for P. Today 

CAPITAL GAS ENGINE COMPANY, 

INDIANAPOLIS, IND. 



GASOLENE ENGINES 




NOTHING BUT THK 

BEST 



F 5 VRTI GI 3 T^ INTO OTJR 

gasolini engines 

All mu all ureBJfl ug pnrtHi wra rC baldened tfn>I 
Aterl. On every pice* the work i« beltur 
f Lit ei fleams ngi"ft?iAF>. but it mj/H, am to 
ut.*- ri^ thiifc our I'LLHsomani will ftppiMialf 
it lit yw™ to cofWr , _ * 

OatAklriiienf our duet prcrttf typo Kir 

thL* HnkiiLU. 



McNAUQ H Tf >N - BASSETT CO. 

C Hi It LOTTE, M I cm . 

AUTOMOBILE A»D MARINE MOTORS 

SIMPLE, 

COMP ACT And 
FOWEKPUL 

Frut mntrrlnL. 

Perfect wfii km nil-' 

yffLtl !<nr OtiEfilOfl, 

JUiXANNH k CROUCH, 

71 W. Monroe £U 

1,3 & 4 Cylinder 4, HAtHiU.F. ftih'atfd 

KOTOR CYCLES 
and ENGINES 

AISO CASTING AND (SAME 

PARTS. 

W. Hamm Hdim Wdku 
1251 K, Halited Si Lbicaga 

This Month Special i ! 

FOURNIER GOGGLES ■ 

BLACK GAUNTLET GLOVES 
ALL STYLES OF CAPS . \ 

Eend Jd.Ui, each— Tf not 

BCt your money bark ft 

GOOD GOODS— RIGHT PRICES ■ 

THE MOTOR CAR SUPPLY CO., | 

1429 ftithhjan A vc,, Chicago 
IVEKTTUI?fG FOR YOU ANI> YOUR AITf> 




f rom ms* L 2~Ah) 

was still making good speed, when suddenly about 
twenty rads ahead nf me n little g irl not more than 
three yearn old toddled onto the track. Yon can't 
even imagine my feelings. There wus no Way tu 
savr her* II wan to stop, or even slack 

much, at that distance, us the train w as heavy and 
the grade descending, In ion seconds U would 
haYo been all over, aud after revering anil applying 
thu brake 1 shut my ryes, I didn't want to flseo 
any more* 

■*As we slowed down my fireman stuck Ids head 
out of the cab window to see what I d stopped for, 
when he laughed uiid shouted at me : JIsjl look 

here! 1 ' I looked, and there was si big black New- 
foundland dog holding the little girl lu hU mouth, 
leisurely walking toward the house whore fdio evi- 
dently belonged* She was kicking and crying a<* 
that I knew she wasn't hurt, ami the dog had saved 
tier. My fir cuian thought II funny and kept iaugSt- 
hig r but I et led Ukc a woman, I just couldn't 
help It. 1 had a little girl nf my own at hume. 

— 

EXPERIENCES OF A GASOLINE EXGlXE 

EXPERT. 

On arriving nt my destination, after being called 
to doctor a KUKolliit engine which had been most 
thoroughly cUaoed itti being the poorest gasoline un- 
ginc on ihe market* because of Its extreme pecul- 
iarity, In that it would run occasionally and stop 
moat of the time, 1 found an engine of known merit 
and therefore had no hesitancy in tackling the job. 
The facta as given by the owner of the engine 
were true in all excepting that the engine Was A-l 
after the difficulty had been located, says the Grain 
Dealers" Journal. 

As the pump would supply gasoline but part of 
the time it appeared os If it needed repacking or 
that the check valves needed attention. A wooden 
plug 1% In- long and slightly tapering nearly jis 
large In din meter as the pipe wum located In ihe 
H-lUs vertical gnmdlue supply pipe: thEt would float 
In the pl^H‘ when oil wftft being pumped Into the 
cylinder, hut before the pipe was thoroughly stopped 
the engine would hate been supplied po that It 
would run for n short period, Since this plug was 
removed the engine has always given ilie very best 
of results. 

On another occasion I found an engine running 
by alternating frequency* sometimes would run for 
quite n spell and then lay off until ready to stark 
I located the difficulty In the insulated t ipper wire. 
The copper wire Inside of Insulation had become 
parted, but the ends had scarcely sprettd apart, and 
the dangling wire would give to such an extent 
the circuit was open and sometimes It would be 
dosed. The insulation covering this place was per- 
fect. 

We suggest that while the foregoing Instances are 
peculiar and required the service of an expert, It 
has been cur experience that little, If anything, has 
been wrong with engines that have been most harsh - 
lv criticised* Good, tinril common seii&e applied 
would have saved both time and expense to tbs 
owner of the machine* 



The “OTTO” Still in the Lead 

It If BO 1 Barprlvtng that- Ue m OTTO + * w* ■ iwirdfd the field M«lll ft St. L0uli F In it ha. a never MA4 to tike Heft 



price wherever Bxhlbitftl. 

Philadelphia Centennial, 1676 
H*W York. 1 890 
CinBfnuti, ISflO 
Toft, 1661 
Louisville, J&Bg 
SAM Ftmoiieo, 1664 
Mew York* laso 
N*w Orleans* 1 B 0 & 

Buffalo {fiD'Amarlaaii), leol 



Below id A list of the “OTTO" triumphs In America; 




OhlOACO Worlds Fair. ISffS 

Atlanta. lBOfi 

2f?#w Toft + 1006 

IfubYlUe, 1*08 

New tert h 16 &7 

Omaha, 1S06 

Omaha, 1800 

Philadelphia, I860 

at. Louie C Lon Edina TnmftlBM 

IhpaftlUoEi} 10O4 
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? CHICAGO: 360 Dearborn Street MINNEAPOLIS. 318 3d Street OMAHA. 1108 Far mm Street f 



No COtfluej cduM bfl haiforjnl^ successful without deeervlnjr it, 

THE OTTO GAS ENGINE WORKS, Philadelphia, Pa. 



MINNEAPOLIS. 318 3d Street 



OMAHA. 1108 Fa rite m Street 



THE "RELIABLE ROUND TRACK 
=POOR HANGER” = 




Yen. know how the cld-iAAbhoned Door- Hanger ■ticki 

Oiarv win Not Bind 

Ourl Cannot b j Derailed 

Let Us Tell You About It 

wRiie f'r emut and prices 

ALLITH MANUFACTURING CO. 

120 South Green Street, Chicago 













NECK 



Lack of spednl training Is the 41 millstone 
about the peck " of most men and women in 
poor paFisj? positions. It liolds them back 
while others so ahead. It handicaps them 
The International Correspond- 
ence Schools' system ol training: by mall will 
enable you to throw off the burden. By this 
mcan& yon can rise to orte of the higher posi- 
tions in your present trade or profession. 
You can qualify for a more congenial occu- 
pation and better salary. We have helped 
thousands of others. We can help you. 
Decide toUsy to better your condition, 

We teach Engineering in ail its branches; 
Architecture; Mechanical Drafting; Ad .Wri- 
ting; Show-Card Writing ; Window Dressing ; 
Illustrating; Ornamental Designing; Book- 
keeping; Stenography; Etc. 

Write today, stating which Course inter- 
ests you. 

International Correspondence Schools 

Box 8T2 r Scranton p Pa. 



A 

MILLSTONE 

ABOUT 



THE 



MOTOR CASTINGS 

3 1-2 H, P. w iter. cooled single cylinder : . $ 25,00 2 H, P. air-cooled single cylinder . * . t $11,00 

7 H. P. u “ double cylinder opposed 40.00 3 H. P, " « « M . ■ . : . 16.00 

25 H. P. *' u four cylinder upright t 100.00 5 H. P, “ " double cylinder upright . 35.00 

1 1-2 H. P. air cooled tingle cylinder . i t 0.00 7 H P, “ " “ " " ■ . 40,00 

7 H. P. air, cooled double cylinder opposed . , . $40.00 

Prompt dolivary, Sand Jc, for our 00>p»g« catalogue 



THE AUTOMOBILE SUPPLY CO. 

1339 Michigan Blvd. Chicago, 111., C, S, A' 
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THIS DIARY WAS GOOD HEADING. 






A (food J?m*erf liI Eii#inG for Marino 
tStM-frice la the 



on it" i uffcii FREE 
garunt Itarfiw Eaaln& Wkv J2-24 W. EjftAihh St- CMwn- 



There is a certain nine-year -eld Kfd In this dry 
who keeping a diary. The book was siren him 
Inst Christmas by a relative* and Ms father hud for- 
gotten nil about it unlil hr acddeotally found the 
volume the other day. Curious to see what bis 
small son had written In it, be opener! the book and 
found that the diary had been faithfully kept. Here 
are a few of the entries: 

4, I am nine years old today. looked Id the glass, 
but wLshnra ain't sproutin' yet." 

■passed a boy. Got llckt." 

"Pop horrid ten cents for ear fair p that makes 
fLlES be owes me. Wonder If Tie ever gel It? 1 

^Jlintur — stole my balL I Hckt him 

for It 1 * 

• Ast Pop for some of tny money and he give 
me a ulekiL I wont thnt defer." 

M We feloeEs got up a baseball club today. I me 
pleher. IT I had that defer Id I could get □ uni- 
form. 1 ' 

"Fop got paid today nnd ptv tne my money. 1 * 

IH Mnmma burr Id a do ter. Du m these people any- 
way, A feloe cant save nothin'," 

■*Ast Pop about batiks J wont to put my money 
ware iurfnlr aim £0 skarse." 

'Got Hekt again/* 

There was more of tills, but "Fop" had read 
enough. As n result there was a conform fie, and 
now the arrangement is to pay five per cent a 
week interest, and settle every pay day. The kid 
gni Ids "uniform/ 1 — Philadelphia Telegraph, 



possrorrrrras up ikventiow* 



The MIBTZ (Sb 


WEISS 


OIL ENGINE, Stationary ami Marine 


1 tv 7o u. r. 




128-136 Mott St. * 


New YorK 




30 Days* Trial 

on this Engine 

N<i vn*h pajmSnt tilled. ^Ve pay 

Crelfctlt tonny paint within l .OOOmllOK 
ei Chtwa. ftparfc PI OB* Huaraniwd 
fur iliij'H, $ 1.50 Cnch- 

Second-hand Engines all Silts 

McDonald & ericksgn, 

36 West Ranjuloh St. Cfiltw. 



* COOK BROS. * 

Reversible Gasoline 
Marine Motors 

LEAI) THEM A IX 

m, S, li. 6 , 10 imrl 16 H. F, SEKD FOR GATAJjOOtE 

PEHIW, ILL., - * U. 9 > A - ^ 




IMPLIGITY 

gasoline engines 

Vertfnal find Horizontal, U 4 to 
ir» h. r- StutfcmnrU*., poruftra, 
Pii in [»t nn U i itfltsiiwi S a wind rtk' 1 *- 

GET DUR PROPOSITION 

and 19T4 catalogue 

esternlSuIlleahlfr A Grey Mwfgk Mlhr* 

Chute Street. Milwaukee. Wia, 



They’re made a wireless telegraph., 

A horseless cariin go* too, 

And there’s no way of telling what 
The mind of man van do, 

Well flhoti be eating hrulcs# egg*. 

And drinking ctiwlraa milk. 

And wearing clothe of sheepless wool. 
Or mayhap worm less silk. 

How would you like a treeless peach ? 

Or a pleee of hog less pork? 

I d he content If they’d Invent 
A kind of work lee* work* 

Or mnvhiip. noiseless noise. 

And I'm afraid If they keep on. 
They'll yet make d adieus briys, 

— — 

rattled the waiter. 



There 3 ^ a certain traveling man who devotes all 
Ills ] el * me time to the prep anil Ion of elaborate and 
solemn JokeEL, Xu body on earth la too august for 
him 10 taekle- He was hi Pimburg la*t summer, 
and nne morning he went Into 11 rentaurnnl with 
Ills must dignified air. and proceeded to order bn-ak- 
faatr 

* k l want two eggs." said he to the waiter. "T 
want one fried on one glde, ami the other fried 011 
the other." 

The waiter nodded and withdrew. A little later 
he returned. 

“Beg pardon, sir/ 1 hr galflp "but I am afraid l 
didn't quite catch your order. Would you mind 
repeating If) 1 '' 

L Not at all/ 1 ^aid the travelrr, solemnly. "I want 
two eggs, one of them Med on one side and the 
other on I he other*" 

“Thank you* air*" said the waiter. ,a T thought 
thnt was what yon said, but I wasn’t quite sure* 
gdr/ p 

Fire minutes later an apologetic waiter returned 
1.1 the Joker s elbow. 

■ H I beg you r pardon. bITi" said be again, but the 
cook and I have had noble words?. Would you mind 
having ihms eggy scram 







IT WILL 
PAY YOU 





Handles 

AN 



Grades 

and 

Kinds 

of 

Lubricating 

Oils 



KlMllLE SQUARK OABINE1 



NO WASTE, NO OIL ■ SOAKED FLOORS 



I'lip ’ OILER" in finctly Ailed 
A I ONE STROK E i 1l«-rv i» no 

Fifty Different Styles* Send for Catalog XII. 



S. F. BOWSER & CO.. Ft. Wayne. Ind. 

■ 

’ ■ i 1 3? ' --— i^— . " — ■ .aW Ti™ ■ , - — — 



THe New 

Popular Mechanics 

PREMIUM LIST 

Fully Illustrated 

Is Now Ready 

BOOKS FOR MECHANICS, 
ELECTRICIANS, ENGINEERS , 
SHOP TOOLS OF ALL KINDS 
SPORTING GOODS, WATCHES. ETC. 

Something for everybody given for 
one or more new subscribers. 

— address 

Popular Mechanics 

JOURNAL BUILDING. * CHICAGO , 

.... ! 




If Ftfis'rt? honest, 

Ifei there is ciothing 
njJJSwBr easier than to e^tab- 
hCw lish yotir credit with uu, ^ULL 

#|J W V- O w [ 11 £ t- 13 1.] „ K .T1 3 p p ro\i I l 
J rxprrss ritlirr t 

shown, 1 : i ■' : 3 l It s mis :::d;cate l.lgWB 
WHs^B You may &rtlc!ly send 
ImMmW pnymenL hi advance, hut if you WW 
oi'tltt ms*ll Bend Fine: C. O, D. W 
=r sjm fir^tliniVluciit.liftLancr ill 9 monthly V 
I^B payments. Your promise to pay til 
|B olir tensity, We Sr|| Washes. Same Way.' 
f Catalog No, BI7I FS«E- 

F HERBERT L. JOSEPH 3 CO 

Diamonds — lVatcit*s~-JtvxlTy 

HA CB17TJ State Street CIRCA 

Diidii. 2$$i Rfitousibititv. ilSQfiQO 




The American Well Wks. 

AURORA, ILL. U. S. A. 

CHICAGO, ILL. DALLAS, Tl:X 

For over a quarter of a century have 
been building WELL SINKING acd 
PROSPECTING MACHINES Y 
and TOOLS for ROCK and ALLU- 
VIAL, ROTARY and CORING 
WORK of moderate cost, speedy 1 
economical in operation, enabling 
large pet cent aaViug In pay roll and // 

pipe bills. Jfij 

TbSs photograph m ay not Illustrate ' / 

the styles of tnuehlne best suited to // 

your work, but we haw tme /. / 

M mL z 

bund red other style s ami at / if £i 
Bonin of which will. Why g /, H -7 
should w L e not bare your nA' ///? £f 
order &T F!5 V A' / 



We have 

pleased old 
custom era, 
can please 
new ones. 



^□Cl «lt'itri' r CB MW 
arthL iifL. -.TJiH^. 

AUH.E r A li l'A 



Please mention Popular Mechanics when writing advertisers. 
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'park Coils 

SOB aix FUBPgsjes 

6inRlp> Doiiblft Triple God GuwL 
r ujit^i for 8uiti<^arj Er.ftinm and 
AutnmnhLlQ*, Cunputwi in «r«y 
particular* Fine YJfrracor 

EEXT> FOR CAT A LOGIIX D. 

TM XMO&LOCK WEBfMAH Hf G* COMFANt 

entmi akmk in ft. 



“Quick Action” 

IGNITING DYNAMOS and 
MAGNETOS 

UlO moot Rw-lt-n-hl-o Bparkcrs on the 
Blarkpln 

Take the P!ac* of Batteries. 



What Is Dans' Tip-Top? 




To FKOYJG mat Dane' «mp tod si is 
the best a ad almpleat device fur [no k- 
id if koo copifA rr-.mi jh* a- written 
And IHJ top I hi* Irani ti pe^ritEin url' 
. sdn^hwc will ship com plate dnpll- 
V CAtffTi C-4 p M KEs- wl t limit Lt 

V-. Firi tpn f t fi t il liLvut ' t vE ik I _ 



00 ten < J II) trl4.I1 

lBSS ; -(5 fr* £ frafe Ap _.i 

tw 4 9 v ™* 

THIS FKLIXS, K . IJ Ai:« DUPLICATOR CO* 
Bang Building, 111 John ^t* g ft flw York City 



IlfctnurOlin of onr AlinrhiiMi' Out- 
fit*- TIIORQUGH LY PIUtTIfAL 
In USE 1'OUH YEARS, Atoaroin- 
jiL* j Iq line of OLurtLnja an4 

A&of^*oriF« fof Bicycle, Automobile 
Marine fir BmfcTinHry, 

sen 1 rttm-p-t# LVftjUvua- 

STEFFEY MFC* CO* 

Gcftwn and PnrflftfV Sts*. PKjls^^ij. Pa, 



For Mwrtnalrtlct An^lyafn, Charjrtnir Storage 
Batteries, Driving Behai I Mosot^, Fire, Nd 

cbfmidib, &o $3.00 EACHi 

WALSH’S SONS A CG„ 261 Washington SI, Newark, NJ 



CASTINGS WITH DRYINGS, Ijtfst Mod*! 

W«kJjd t*Tfl them In 3 1-3 1L P. 

Ft* ML:? Lr. T -rms^rm 6>l 'r^« 



v * J>L Eureka Mfg, & Supply Company, 
*fN»J St. r«fl, Wwewu 



ECLIPSE POCKET AMMETER 

For General Bit teir Tciti n|. 0 to 2Q Amperes 

FlesTMf-^jr'L Utabc-i >n-l cvnin^ f[4t 1l fMr. Mikb b 
llll A* N B Af'Jt 1M0 ClUtS, ibndfiU In weto* tk* 
of '■ifct'h vm! tki-j Sjl^hi ., Gu h* ■,»] In tn.|* pa*L- 

tkc_ FWtJrulkfb d^'ipw-J f t Ait* uk. 

PRICE i.'.oo 

ELBBEDGE ELECTEIC SlFG* CCh 





jrtf v i 

i % . i 


t *■ ■_ ’ pr 


V / 



2 27 Main Street, Bprin afield P Maas 




DiFfHfMEMU WORK FOR PiWORS 

AnylblnH in met id from i& Ainidu plecp to a 
coniphtu wnrkinp xncuiH., Apporaton tor Oal- 
Exhlbittim Medela, Hjiftciat Toe Is. In- 
vent Lon a FertnUid, Drawtoxi med P^frign*. 

S fc nri for Hlurttml ed Himklet 8 
PARSE LL S WUl m 129 -lSl K 3 (st». i (*wY«lttW 



■% FRANKLIN 
Model Shop 



■ 



testing hov^e pipes with smoke. 



Them jitp levprnl moth ode of testing sanitary 
piping Jn o house* of which the nso of oLE of pep- 
permint and smoke ore most com mod. Th e smoke 
test shows the location of a leak by tho «8c&p[ng 
smoke, So mo cltien rrqntro the ^(Vioke tpat- The 
tate-Ht « p rm ni ttifl oonsJuta of a gcneratLtnt 

chnmbiT nnd n 1 >cTIqtvh. Tb( a SldokP pcircratlng 
ohamhor la sealed Lf water, which oof only pro- 
vldt-M ;i s*ea3 ;i gainst tin* esriipe <jf siuok^ from ilie 
appataUib, but keeps the smoke eh a eh her ltuu1 h la 




SmoKe Teat for Pipes 

this chamber oily wnsie, tnr paper or other material 
adapted for producing a dense smoke Is placed and 
set oil Are, As soon as smoke Is being properly 
generated a hose or pipe is connected with the 
smoke outlet nod carried, to one of the InletH or 
outlets of a plumbing &ysteid T Sometime* the hose 
taking the smoke from the HUP: hi DC is carried to 
the fresh air Inlet, and the smoke Is driven up 
through the building until every pipe connected 
with the drainage Ny^rem filled with dense smoke* 

# * *■ 

RESPONSIBtMTf up hfOTORBEBU* 



'"When people trust their lives In a railroad 
train, M says W* S.. Stotie, Chief of the Brotherhood 
of L^orimotlve Engineers, + 'whether the niotl% T e 
pow^r he steam or electricity, they are entitled to 
have a nnin in control of the power that whirls 
them at such great speed through (he country who 
Is a first-class man In every renpeet — in brjiins* In 
vigor and In responsibility of character/ 1 
Now that electric lines are running at rut and GO 
tultes |m't hour, mid already talking about higher 
H-peeds, the statement by Mr, Stone will command 
itself to the puliEie. While it Is true that an elec- 
tric cRr can ordinarily he brought to a Hop In n 
much shorter space of time than a heavy passen- 
ger train* ttmrc are other emergen ties which re- 
fliilre that only rxpcrlcncml and competent men 
should be entrusted with the work. 



for Experimental Motor or Tlyuamo of the sl^e usually sold by Electrical stores 
for^i.uo. We have desl (teed aud cast In best quality ruaimcttc rnetsJ h P1ELI> 
MAGNETS &nd AHMATUKK and oiler same for 1 m l 85 cenli* Castluaj 
are smooth, easily finished and cannot he do pi icated elsewhere for twice this amount, here is a CHANCE for 
AMATEURS, living where there are no foundries, of pattern shops Remit in SILVER, securely wrap ped in pnp*r. Send 
at once before they arc all sold. New En^Und Coil Winding Co*p Atlantlcp M^ssftclmsetts 



CASTINGS 







NEW AND SECOND- 
HAND ELECTRICAL 

COMPLETE PLANTS INSTALLED. 

Eijnrt EluctrJjeul thipsircn nf ArmKtMW, Fields tied Oom< 

ILLINOIS ULKCTKIUAL MFC 5. CO. 

133 » S. Adnmi St. iii Peoria, Illinois 





"WE ANALYSE EVERYTHING” 

AT REASONABLE BATES 

Shnq |4 >m.ii wsnfc to kao w whni la contaliiod Ln any 
prtpJimiiti-u ur product, uddrt.‘«nt 

THE ELLSWORTH LABORATORIES 

MAX D. fiWMMEB, Ftu I>. 

357 D EAfiBOBX STREET, - - CHICAGO 



KEROSENE. OIL ENGINE 

S tiitioniir j, Marine, Portnble + -Sen it for catalog 

Infl Power Vehicle Co., 381 Dearborn St., Chicago 





Numbering Machines 

IfibO und gffiutfiftt fnri#* 
priotliiB can be 

UB yi^ur tlnui L re m ilut-ft for 
Luticm, 

Wm. A. Force & Company, Inc. 

IWHA Monroe Street, ClilcagrOj IMLtioiri 




PLUMBING BILLS ^ 

net them by p*viflg right prices to r mp- 

jj Hi 1 is, Wosfitl 

SUPPLIES AT WHOLESALE 

Vim nave eo^ to on flTflry article. 



jfrudti poods and lint conipliUr 
Fre* j] Lu3.tr *ttid nutnlnjr itLtm 
aLL purtkuiim, Write ter it* 

Bi Pp KAROLp 

2 Z 9 W. H«,rrl*art St,, Chicago. 



WHEN YOU WANT ANYTHING 

AND DON'T KNOW WHERE TO FIND IT 



WRITE POPULAR MECHANICS 




Send for 

iTLCfl l_.th.t- 



Mfl. 

STFfRE* 

HWO 

Clark 

Street* 

Chicago 



Reduced to 




Don't Buy Any Engine 



until you have fully Inveotlfat^d tlie inerts of 
tliii excellent "Llttlo Qiant." We nan aattafy 
you at a eevinff of one-quarter, WRITE TO- 
DAY FOE E NOI KE CATALOQFE, Be nt gratis, 

Montgomery Ward <21 Co, 

■ CHICAGO ■ 




E L E G R A P H 

Telegrapher * 1 Penmanship and Typewriting 
COM BIN K I* IN ONE TUITION 




We are unable to Jraeiot Lbe demands or tbe raU roads for our 
graduates- Positions ifuarameed hi ail our Undents. Bend 
fr>r catalog- 

TEe CbiCAfo IlailTrar & Commercial Institute 
97 Washington St.« Chicago,. Ilk 



IMPORTED IMITATION 

DEB ION iSPARK PLUGS m n 

JXSST NOW • «ftch 

l / 

THE MOTOR. CARSUPPLY CO. 

1 42 T Michigan Av«i, Chicago, 111 , 











A Roth Motor will Drive Any Kind of a Machine Toot 



Nri dtiaftiEi-ffi pul I p; a at baiting to maintain,. Tbe motor running r-xij mnObtaQ not 
in ifca-i": can b* ehut oil. 

Considering Economy, Efficiency and Design, the 
ROTH MOTOR is beyond reach of competitors. 

ttDEulait In frw fro m apirllnir tod aatomttlo in Its speed 

n^ulatlcD at variable loads. 

Write ufl of your motor wamti and **e will send llhutnlfrl CfeCitliogiK* f rwi. 



ROTH BROS. (El CO*, Manufacturers, 

27-31 So. Clinton Street, CHICAGO 




b. r. BARNES* 

ELEVEN-INCH SC^EW 
CUTTING LATHE 

For fix>t or primer iwi wnnted. tin* 
po wer frvd i 4 .n 4 coEupUuud 

r^L AwtrLi’tly hijrli-scrHde. tachL 
ern tool. WriaEao tauj Jr] a SUm-h 

l&lho. A^lc m lor GnMloji l\ 

8. F- BARNES COMPANY 

Ki)ckf»rd - - lUluvlit 




ASTONISHING VALUE 



Berrw IfAtho. l&dn, awItht. 4 

ft. b*d. HoJtnw EiitadJe; Stead v Heat 
Center, Fiusa Piute, C 'u c m Hi 12m a ad 
Thread* T fo 48 . Eifr HunninK 
Font Jttbt Inn. Accurate, Cheap. 

ftl nl liiln-hwOienwat uid frt 16+5 C* 4 ll 4 fU 4 
Fiw r otb«rrlM x£r i-tz.li •p II J W L'L*rf t«L 



\L F* FRASSf M. w 35 Gorllaftdt Si . N. \ 






FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES i::: 

SHEPARD LATHE CO. 

A.131 W. 24 S*. t Ctaciauatl, Ohio 




LATHES 



IV* F, ^ Jftlm linrnei Co* 

20 U Ttuhv Sl\ r i : RrV’kfrprd Jlh 



9 to 13 Inch Swing 



Llftprlce, and up accord- 

tfl oiffi. When read? to bay 
vend for Lathe Catalog hnd Driovis 




mi and rowtR 

LATHES 

G tii IE ] n L*h Hw!n«. 

Built for Borrice. 

HLft Grade, Lnw Pflcfi 
Accurate Tool! 

CAT AliOOll E FllK. 

SEBASTIAN LATHE CO, 

107*101 Cufvert Street 
CINCINNATI, 0 , 




A STRAW MUTER. 



A meter for accurately jth'usm'ing th* flow of 
gleam S11 a pipe U non- 011 the market* If is said 
to do gofjfl work,, although the prlee at present is 
rather high, The Idea in to pints- the meter in tb£ 




Steam Meter 



steam pipe next the boiler. By oWrvlng the posb 
lion of the pointer at any time, the amount of 
horsepower or pound* of steam passing through t ho 
engine or beating system may bo determined. 

— — - — — 

A FEW DOITTS. 



Dnn't worry about t be cost of a patent until you 
have found that the Invention Is new, fit coats 
* 5.00 to find this ouL) 

Don't try to sell your Invention until you van 
show that it is new and patentable* Of yon 
haven’t $ 5.00 worth of confidence In Sts novelty* 
you mustn't ex peer others to Invest larger sums In 

1U 

Don’t delay T11 applying for a patent after yon 
have found that the Invention Is new aril patent- 
able. f Delays are especially dangerous In patent 
matters.) 

Don't show your Invent ion to anyone until after 
you have made an application for a caveat or a 

[latent* (It Is not safe.) 

Don't imagine that your Invention I* worth a fois 
tune and that others are worth nothing. (Moat in* 
van lions are worth something: few have "millions 
in them/*) 








MANUFACTURERS 




Why not locate where intelligent 
labor, raw material and demand 
for your product obtains. All these and more found on the BURLINGTON 
ROUTE* For information write to 



W> H« MAjfS 5 « Industrial Commissioner 



20*9 Adams iStrest 



Chicago 



It you want anything and don't know where to gee it write us* 

If you have a new idea or invention ask our Patent Bureau what you want to know and 
they will answer promptly and fully without charge. 

We want a mechanic in every shop to act as our agent. Write for particulars, 

POPULAR MECHANICS CO, 



Don’t o '111 ploy a psiient at tump)' Who proiutarfl 
uaiuv thing for nothing. ( Froi« service rih'unH won h- 
iMfi aw vice, or wora^) 

Don't try to gt ' t a pot Otkt for less tiihti 
Qlopt patents usually Oft*! rtituvJ 
lion *t expect lu sfll your invention or patent by 
simply lowing a rough il rawing of it, (Present It 
ill tbo bOKt posslblf.) 

Don't got diaooura^J nno invention 

proves to ho old or one patent is ihu suluhk-, c If 
you tun Invent its to thing, you can 11 not her. Patent 
rl^hrs mv sold by th+' thousands nmi many fortune 
in ado hy thorn.) 

« » * 

PATENT OWN Ell SHIP. 



Qm? of two joint inventors mu not legally apply 
for a patent, They must both stj&n the pafier^, 
Oise of them eaii then assign nil h\y rights. In I he 
invent Lon ui' patent \** the i direr, In whLrh i-nisr the | 



Corliss Engine 
Bargain 

A double 2 * x 4H Hftrrte CorJiflP FuRine* TU) It. 

P. with L itwh nitHlI, 14 feet Job* e, huc t j ■ mal 
Dn-hd 1W diaintter li> laclt fuc*. 

If you need \i blfcf octiDomloftl engine. ihia iv 
the chnnoeu 1 wj]J o*erhHul thorumut and 
■tollver on E'nr,. Chicago— for fS.vuJ zmh, 

FOR FURTHER PARTICULARS OF THIS AND OTHER 
MACHINERY BARGAINS, Addreu 

WILLIS SH AW 

171 1C* Salle Street, - - CHICAGO 




Power... 

High-grade screw-cutting engine, Lathes* with forged crucible 
steel hollow spindles, phosphor h rouse bearings, gear -driven re- 
versible feeds with strong friction drive in apron, our patented 
spring nub which allow quick shifts of change gear*, also Draw- 
In Chuck, Gear-cuttings Milting and Taper Attachments If desired. 

Suitable for electrical and repair work, madel m uteri. pin- 
aimittH. t^&nlcui BchnoLs n □ J. tine, accurate vnacblne-tibap 
aod tool -room uerTlce, Ait for complets dksCbH'TIONSh 



THE SENECA FALLS MFG. CO. 



0 and 11-inch Font LnChea, 

% 11, 12 and 1-1 men -Stfcr ,? Wmtvv Lathes 



102 WATER STREET, SENECA FALLS, N. Y„ U, S. A- 



FifrAae mfDlJou Fu polar Mechanics when writing advertisers. 
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Patents, Meta! Specialties, Novelties, Tin and Aluminum Boxes 

We make them all and anything in the metal line-**- Punches and Dies — Special 
Tools and Machinery*— Be xes of special design and patterns; also experimental 
work at reasonable rates, All work guaranteed. 

GREENLEAF & BACON, i t 42 and 44 Michigan Street : : Chicago, III, 



SPECIAL MAHU FAC TURIN D 

Dies and Stamping 

- - TO OR D E R - - 

SPECIAL MACHINERY, MODELS 
EXPERIMENTAL WORK 

DROP FORGING DIES AND DROP FORGINGS 

^per1fkItlRK h IfiiTifcl to 

Order* Send Nninples or I>rau lujfB for 
EgtimAI**- W rite tor Oar Hook let* 

THE GLOBS MACHINE 8 STAMPING CO, 

U73 Humllittn St„ - flvi'PlHTirl, Ohio 



Sm nd thrv« oae-c«nt >t»sn»s for5*nlor 
PICTURE OFLINCOLN PARK BRIDGE 

W* STEBBINGS 



Civil mwk d Coniultin^ Engineer 

LWEKSBU ARCHITECT 
31onAd Ulock, - - - Chicago 

Til. Hirrlscm 1104 CBble Ad 4 BtdbblU in' 1 Director? Cod e 




you arc in the mark el for any kind of machinery and 
don't know where to get it, write i i i * t i 

Popular Mechanics 




t UNIO N MOP q Wjjq ffll 1 dark Stre et. CTCAGO 



pa ton r will lip owned by tile one to whom the ag- 
RlgniQpnt la given. 

Two per* mu imiilint legally apply for m patent on 
mi Invention made by one of them. No opo hail 
the Inventor lifts tile right to sign the papers. ox* 
f(‘pt In on of It Eh death, In wldHi event the uppM- 
on t ion inn Hi bo signor] by hlft duly appointed legal 
representative* 

To make n Joint Invention both parties must 
actually Invent or devise It, or contribute to the 
ideas Involved in the device or machinery, If one 
person fnrn^hea tlio Ideas, and another makes u 
moil el embodying those Ideas, the model maker in 
not an Inventor, hut simply exercises meehanirnJ 
skill. 

In the absence of a roaatrrtct to thjit effect, Jin 
employer in not entitled to the patented Invent ton 
of his employe, even where star-h Invention wu^ 
mndo In the lime, nnd by the si 3d of the tools of 
the employer, If, however, the employe [sennit* hi; 
employer to use the Invention, Ot uhpr If bl an self 
In hi# employer's bushiest It will amount to a license 
to n se lt+ which, however, eftniiot be transferred liy 
the employer. 

Where ; l n employer conceives the Invention, ami 
H engaged in experimenting on it to perfect it, no 
&Uff£eKtcniH from m\ employe not amounting to a 
complete Invention In thcial&elveft, will constitute 
such employe a Joint inventor. 

If nu employer desires to control the I raven lions 
of his employes bo should so contract hi waiting. I£ 
ana employe lloes not Ha nr to give bln emidoyef 
the right to n*e Ids i liven tlojia, he should not 
put the Invention In use hi Id* employer's bush 
Tie** In the absence of a written con tract cover- 
ing nil coaidiLiouH, 

Knot l owner of nti undivided Interest In n patent 
may use or sell, or Beeps* others to use the 
invention, without the consent of the other eft-owners. 

Where there acre two nr more owners of a |»n t ~ 
ontp then 1 should nlways be n partnership agree- 
ment between them as to the use of such patent, 
limiting and defining the rights of eaeli co-o water. 




*1 ACHIXK FGH FOUSHfffG TITHING. 



Ait automatic machine is now on the market for 
pollfcliltij? brass lubes, such ns are u»ed In bra** 
beds and ornamental fnndttirc and list are work. 
The Furniture Journal 

As will be scon from the illustration, the tubing 



WE MANUFACTURE 

Staple Goods and Specialties 

IN CAS T BRASS 
AND SHEET METAL 

Estimates Furnished from Models or Blue Prints Correspondence Solicited 

FROST MANUFACTURING COMPANY 

37-53 SOUTH PLEASANT ST. t t : : : KENOSHA, WIS. 






WITHOUT BELLOWS 

The Turner Double Jet Alcohoi Blow Pipe bums 
wood alcohol and produces a temperature of over 3000 
degrees. Flame is non -oxidizing and adjustable up to 
4 inches. Unexcelled for Jewelers* and Opticians* 
work. Soldering Fine Wires. Lead Burning, Etc, 




Metal Stamping* 

we make Dies and Tools that will 

turn work out cheaply Write us— 



w'B show you how to place your invention 0 p the market and make money 



revolves in Sts holder**, ll ] L i 1 n t tbi 1 smut' time Is 
carried !n ft horizontal direction P passing under nil 
df the wheels of tin 1 math hie at an angle Of thirty 
degrees, ns with hand woik. In i lil-s wny uni- 
formity of work Ik asminnU ns every part of the 
surface comes under tlu j wheels lit the same frr^- 
siire and nt the siune Etatgle, The work Is com- 
pleted with one pays through the umrhlue, A flve- 



| Rwpldj SilDt>li h H UrtYidy. PriMitirRl nnft lliir 
(able. Lnw itrltiiJ CiilfidiU L hr MachEne. f or 
Addition, flnbtTR^tlofci, MulLEpllcuittD» t I>i- 

loti. Fractions Cle. Cb w ity9»,El».!»B. A 

Price flUJUrtttd ilftiAprepaid in ft. W, ^ A 
Wfitu fnf f !-■■.■ I hu ik lei . Alien E is imntjyi 
o. P- I^QCIEJS MFti. t’O,, 

■. -■ w u .1 - i -_i ,--n. i v. i, 



To SfiTfl 
li>nr 
I train 



nnm 

TiO^lce 

Adder 



WMi ZIMMERMAN 

PATENT* LAW, PATENTS 

Trade MArk* t l^uhels* JGtc, 

ICIIIO TKIMTKK llTILDlNti, CHICAGO 

Ttl-PpfrflPftfl- Tontral unU AntfintatEo 31 KU 
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Tube Polishing Machine 



wheel ma ell I nr hea n capacity of twenty-five hun- 
dred feet per day, mid con lie adapted to work of 
any diameter nod from two Inches to oEgliE feet 
3n length, Thi* morbific can ho operated fry holt 
nr other mi it amission, or by direct connection, and 
the speed of the carriage can he easily regulated. 



MtUil Specfialtfoa, TMea, Todln, Metal Stamping! of 
all kind*, WttW Machine Work, NOvottlGi* * te. 

Eaiirn M*m obMduUr Jfj vm Bend dntrlQf or m ode Lh . 

I Metal Specialty Mfg, Co,, 

18 *M W* Rfindolph St,* Chicago 



We in fin n fact nre Metal &$ pec In Liles. Alsn ^i>ecinl MnvhherT nnd Smutl Tools- Wo give spet Ini 
attention m «ipuriuientn& work. Our Frlws »re Iten-ionaldu, 

KtlHLKIt JJlfc: AND SPECIALTY CO„ Presses, Dies ami Mach liter j p r > 0 W- Waalit ngton Sh T Chicago# 
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PATENTS 



V&luftble a n d PAt«Atl 5#Ciir«dt 

to Patvhtibility *nd Commerd*! V»lu« Fre#* 
Write for Inventor^ Hand BooH< 



SHEPHERD (El PARKER, Patent Lawyers 



"Du ri is tbp 19 Sir. Shepherd:., of tShephcnl i 

Parker. hu« obtaEued for u-h a u r r>.‘Ht mnny Important 
Wp haw no heflitetion .In heartily nwmwndiiiir him to JUiJ- 
ou l j having mwd of the KFrricou of a [Hitf/nt attorney/* 

HALiWOdb CASH REGISTER 00, 



Wif. Furkeron Nov. f» ] 093* r«sijfn«d his positlnn 
as an ExHinlntir in the U* S* Ptteat Office fo eider 
this Athii Address 



210 Revenue Building, 



- 1 



WASHINGTON, D. C. 



WANTED 



Having a thoroughly orga nlzcd agency force, we are 
desirous of &ecrurtug exclushe Pacific Coast agency nf 



OF MERIT 

where personal gQllcluukm Is required. Address 

SUITE No* 2, 47 Gwry Street, San Francisco, Cat. 



STUDENTS NEED 
THE DRAFTSMAN 



DRAWING 

25 c for 4 months — Cleveland, Ohio 

WONDERmT^foVE 1 ^^ 

? BURNS SO* AIR-ONLY fD* ORL*CA@ 

- V - *old (ia« mihi^t h- vltl 

inTrlMi Viktvrlw D||.cda Stine, splendid fpi 




ith 

- , „ - , r -,„ „ fnr 

eooUiiiri it i NLh hr ml rig roam*! 

w ith HjuUimor Altoli . No w i rlc, d i rt. 
or ai hon ft p edni hiih-or drudgary — 
ch^nu itnfu fuel, Ifw to 3 [Jc a wqh-Ic 
whnuld f u rn ■' u h fuifl-uriiH far ecirtkiisif 
far htu.r]I fimii]y, 1 -^heEf oparatad— 
klw>liiutlT mifp^all miziw, and np. 
M' hIip| FREE and 
__ . PtlM A«ENTH WANTED— * 4 <J 

. _ Wr«ki/f Cull in or addriw* 

WORLD MFO. t'Or, 57 »p W*rld tTJd'g, ClruilunuCU O, 



Gf* 



Ts 



FLASH LIGHT 



r«l 3 M eritfi. ma* 
I :‘-r 



Thn hr^t 

tniJcj lists liit l« ph'« mwt 

F-^werfbJ li^Sit. IfsaNa jsr^adjr“ i E np]y press Ihtbirt- 
luit. JiitsfA t^tterfc* ™ en;ch. Ap^-nts nrnhe bd^ moMf- 
Spud fuf catalogue. TlIM Via Cth T tift JS, ijiAe SLfCkhafb 




Magic TricK Cards. 

with thefle cards you can perform some 
of Lhe most wo tide mil Illusions* You can 
change eights to dunes* blacks to reds, etc , 
The transformations are truly wonderful* 
PriCdf lO centd with 1 e struct I ora* 
find our Dig Bargain Catalogue. 

Addrenn 

Western Epecmltj Co*. &K2 £- Minoctiftha si., st Paul Minn 



BE YOUR OWN BOSS 

MANY MAKE *2,000 A TEAR 

Van htive the dhmnoflu St^rt a Mh!I Ord-pr UtifliocBft at immo. 
We tell you how. Money (XimiDg In daily. fHoormoiu proflbi- 
KVoryE S i n hi I umiuhed. Writ* nt on^ei fnr our "Starter 1 ' and FREE 

portion Ibrt. 

P* Mr Krueger Co-. 155 Washington St, Chicago, III 




MAGIC 

I will t-ach y«u om* nnw coin trick 

auu oho new curd trick for iro cts. of either 
for 10 ets. I will send t,f Boak ef Card or Coin 
TWfts," t«f» p . 35c, oath, ;md Include fllus. 

[fltn Idtf of ^0 1 rlr || n f hnj with Order, at 




E\G1\KEH 



RAX A BLAZING OIL PIEL 
LOCOMOTIVE, 



An engineer on mi oil-burning locomotive of lh^ 
AtchliOn* Topeka & Santa Fe Railway recently 
proved hi tn self n hem when the locomotive en light 
fire while standing with its passenger train attached 

The tender contained 2,1)00 
r-nb ivRK soon covered with 
of hd explosion unmlnmiL 
The engine had to be removed Immediately* There 
wsis no yaid engine Available, so the engineer climbed 
bnefc Into the burning Gfib and ran the engine away 
where It could do no damage. The engineer suf- 
fered blight hums.- 



nl San 
gailoii-w 

flames 



Bernardino, CaL 
of oil. anil the 
and the danger 




rriwperlty In tUv.fl* 4 * nrt^iDCd fry live artfll (f ibe }*ai=I«f CJtY Sur t 



VALUES WV DETBBMIhiTION. 



Determln flit Eon has quite m much as means of op- 
pommlty to do with giving one *iieeesH. If a man 
is determined to do + he will b* p likely to do whetUiT 
thJngfl favor or oppose him. If n iuhu mflket up 
Ills in I n cl t!u\t» aft things arc, he can not do wlint he 
otight to. or would like to do, ho will not bo likely 
to zktx'Oujpiish anything, however circumstances: com- 
bine tq help hlnii "Oulv OninlpotoDce can binder 
a determined man.* 1 and OmnlfKitetice will not oppose 
h ileterininefi man who is ^et In the right direction, 
It I** not the opportunity that a man Inm, or the 
tools that are available to him* blit It i* the deter- 
ml nation with which he pushes on against imfnvor- 
able circimiNtnnci ] fu and with whkli he usea such 
Fool? hh Ti re available, that setllcft the question of 
Jimv much he amounts to ami what he accoHEplIkUpg 
iu Ilf oil 

The total uuDlbht 1 of emigrants from England to 
the United States* whs 1c.ha for I HOI than It was thi* 
yi s Hr bcfcsre^ despite the nit rates; whleh so jihirojed 
the public. It was expected that these emlgrrtnls 
would br of the lowest character, hut the actual 
facts is that the character of the emigrants hrm noi 
materially changed. 



YOU CAN BUILD IT VOURSELF 

We tell you how to do U. show viewa of lua^ 
chlrtF? built at borne And many letter? from 
h satisfied custoiuers In our now book “how 
i -N la Wafce and toe Mmer wMfc ffwcubdtorg and Bm 4 ert. M 

-j Fill! of good things. Tuvalu Libia 
- Kf to the beginner, Vo a sme Mf the 
: 3p coat of your iucnbatnrx 

fh Xono hatch letter. ttfce |Um4 
I ^ l* and know for you rselL 

CM AN NON, SNOW & CO, , Dept. W- Quincy, til 







t Year 

50 

Cents 




THE ONLY AMATEUR ELECTRICAL FAIRER IN 
U, S, SCIENTIFIC BUT NOT TECHNICAL, 
EDITED Gt E XPERT ELECTRICIANS, 

DCPT ,3 LT NN, MA&S, 3 YEAflSu $1 



SAMPLE 

COPY 

5 Cents 



gCiltfME TO ATTRACT F(SH, 



The dmk linn tor uses de^oy* lo Imre giuiu- wit liEu 
s4l]i.H_i I h ijl? iltatiipei-r, finfl why should noi thr tfolier- 
] n Jill ilu something to eivilte ;l gt-EwAthm? To tmvO 
till' llsli rpmo tincfctng ei round the front is certainly 
ill Hell easier than rawing about in fruitier search. 




A lisli demy i$ In 1 lie- Anirrienu Invert" 

tui\ ini will i'll \f. p^jput wnn rcorntly uthTlHmI, A 
^his.s halt h(i!drr f through wlih'li (hr w^ih'r eflii patfn 
1 1 ? keep it frrrtli* is h iwonwl from the h-mt. The up 
prsJVTit ahorulnnee of the bn it Fs e^p^cted to draw 
turner dsh to the spot- 



MEN EVERYWHERE 



To lea m bow to make new and reBllver 
i>ld minors. Immense profits in the 
worfe and we guarantee you success. Wo 
tell free of charge how toembwe, etch, 
fell, ifoid leaf, (dirt, frost and chip glass. 
Sotid for p^rt Scalar h and shirt at once. 



&* L, Patterson f£L Co., Chicago* 111 * 



HOW TO MAKE YOUR OWN CANDY 

For 16c, we will w;Orl full luetrm tioua for inn tine Esther 
TaHv j cl four fifing, PfinMUta CUm,l>\ Hi^kRTj Nutfl f^nd>, 
Fudge i>r Cam moJs, I hua** for mu is* are written by tin 1*3- 
IK ! rL fimdv maker iko you L-an undcrwriind them, AbovL 1 
pneo for Jtti day? only, 

OB AO SUPPLY CO.* - - MimluMk;, Ohio 





AND 



l J ookE?t LikIii iJikin 

cut i - - _ |i m 

i'clw^honw, ra>mijSetp|( 5 .Eflto 
i j i w • r li'.'ii gmtit. i-umphjte i.-dg 
iVk'Rrriph 1 7 1 1 r_ ri t n ■ - 2 .QU 

Hdihc ftfediciii IfnEtnrioh fl.UU 

to g.eo 

Butter Molon - “J&s to llLOO 

Ulojelo Electric Lbmjra - tsAi 



SUPPLIES 

Lluctn-r Hull and Perch 
Lam pi* * * ■ - ( 9,00 

F 1 t'otri cal Carri hkc La mp* t-. CIO 
U hHt Motor and iJj naiim lLi.lV 
S' h. p. Direct f-urrlnl 
Motor 1 G .00 

Mini ii Lure Elcelriu iLis |l - 
ways - S ,^5 

EliTlnc Ecurf Pin * - 1,60 



OL'ii IT, r| E CATAUHtH ilwf-fll*! Wir:i i I'llhcr alr«dE*Vdi l.nkf JLlrp. \\ * p*i p- [V T irfisr I 
OPTICJ If I l^da^L. Alpy.KTfc Vi LS TEJt Lliuftr HlHUtl **]L 1.11 -ijihc *U , n rkMfi ilm4n- 
hvujbiASj In lAErtwit*! Vi e H BiiL !• -jiL, U*i j 111 rt Erj [4Wa. TjSc w HDUL I Ark:.'iL|«r» 
r Ut * P ' lWtii L w rlu te-Ol* 



J- W. SC BIB WEB a; CO ap 20Q uriag&ra Sl, B Ton Rwanda. N r T 




New Performing Clown 

Mypiify nnd jmiiiMf yrur fTtcnrla. Herr Jn 
Hurnum's Trick Clown In f*m m y 

circus cjptlrtfl- By g*nt!v i>re«?il? 4 i iKVll^ 3m 
will Lvr Jut und J n ulj • in nil iiiftY-fi-m-iii* fit u 
oircua |jirrfurm« L r, Lutc-nt nc^lty Odl. 
Didn’t miim it. Price 10c. f ii for {Kiiib- 
paid with ofttalofl;. 

IV* H. M ILLER SUPPLY CO. 

13 B E< 4 lh Struct, * » He. Paul. Minn, 



ELECTRIC MOTOR 75c 

Hnnia wif.li a «i -t or drF hME^ryi si<»-k nny elec- 

tTicfci np IfH-ik thrr^tuh ftoy ciltwtriral 

caSatopui Jmd wit? If yen can buy a ol electrld 
motor p-ith li-Lnyb BrmatnrO fc nr^iifilit ir^n 
Autd ifiSflnfltv (Htllvy, uto,, fur 16 CCh la r ipibuic- 

iiilv and IS oents- 

CATALQO ritEl 

Pry bnlteriofl for motors, indnertin'n 

teQi, ri*4trl*lL;l3li, ifll iiptr.wBdofr, L h -i<^=^ - x p-.-tirv U l jto*«^.Ln.i;^ t'J _«■:,!» 

BuJ f.fl- 1 1 s hit ■;! UAfn^i "In f*^ n4 n-uira; (bninLI mcdkIi, 

Ariuian Electric Co.| 744 Artesian Ave., Chicago 




I Turned Out S3QI.27 




*i >r.L i.f £i aiUicr in J J u> - ki, Wfiltii U. L. b* eelL£Ii L' rk f 
« iaall oulLn. \ . It- 1 r. tri-ii . P. iTrK-n fotd W rile i„ n: iidr |7,' r* ll-rsi 
Jjy. J. J, S, M ills, a fnimuTt ’wri'li.'i.i cnci biftliO' $~>,|J0 I 

liti mg. TbUrt. Fafjti'f, sqIiikiI Huuiknr 21 ^UafEj, '* r h I ' . 
•■* E lojuJ-" day. f^.^5 a n-frlb^ r,’^ Htaiiap; 

fS'iL-’MHiM trt^ily l- arri‘ I. Hi- T-I'lli’b Y '■■1J 
Vs F.XpiTlrhPfi l^qitlrudr Lvt rj 
i-i* wjneh' ", j-wp-i rjr *n* fRi-inl 

J whb fji ivi'l t Hlinr, Mctc-J u>l 

3*0*1^ pn»CT*. 
all ilitu 

&TAKT YOU- 

illtrr. A-ti It-\ 

w M vrkM T Liu^liiiiutlf (|« 
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25c. 



BOOKS 



CD Eltot rlcl ty* Mo- 
curnolc* and other 
subjects- Bend f#r 
price list 



HOW TO RUN EN- 
GINES AND BOILERS 

i)i £ P. Wffjtm, 

Written In plain Imh'- 
um and fully nius- 
trated, $1.00 (hrtt&iii. 

7*000 COPIES SOLD 




SCHNEIDER ,— Care and Handling of Electric Plants, $1.00 

DAHLSTROM.— Fireman's Guide to the Caie of 

Boilers - * .50 

NORR1E. —Induction Coils and Coil Making for All 

Purposes $1,00 

CROMWELL .— Easy Lettering for Draftsmen - * .SO 

JUST OUT .—The most complete set of Wiring dia- 
grams and circuits yet published. Limp Cloth, 50c. 

Mow to Tell the Time in any part of the world at a 
glance, a colored movable model, price 25 cents. 

SPON <SL CHAMBERLAIN 

PUBLISHERS OF TECHNICAL BOOKS 

Dept. PM, Liberty Bldg., New YorK 






A School 
Within Itself 

Sprite will not permit oar telling 
nil ulinut this book!, but better 
Still, WOniVf ynu ELchaace to mamma 
it for Juimuj-lf by pur offer to refund 
momvy if is nol fuitid Factory 

upon imp min at ion. Uuder thin oHm 
ll , &JD L L mplt K brave ijtt'D sold and paid 
for, and out of thin number ww nave 
refunded for only 310 cop-lea. There 
aye idnrtcen chapters, carrying yon 
from the fandniB&mAl prinoipW of 
elretrLcify through, the art to the 
flniRk^il ilyniituo and chapter deToted 
to the elect rto antomehble and hnf- 
terlea. Co ntai m a dictionary defining 
2,-Tiijo words. 

CLEVELAND ARMATURE WORKS, Cleveland, Ohio 




Run It Yourself 

Tern fon quickly learn to rua 
attain BUtfinfts by atielyimr 

Youn^ Engineer's Guid« 

Have the- piiK^asie of hiTing Fin reglo^r' 
Hook recently rfri^ed to 3lf>4 pngtn, JMuh- 
trrati^i. kindoro^d by engine* mnnpfactur- 

on ■.□.•£ rihfju ti- i Il«*_ PrLsv, UuUbd in 

Jane her. (l.'.'Si CioQ. ll KL AI-IrrM 

■I V.UQHAN.Rqt ’30 Uarfnp, 




Engineering 

Com aleto and itbnrt ecu r*£fe Ttor^nghJ? equipped oiXgiiiefT- 
iD(? BQopi. shop work from tlie Tmirtiiiilufi?* bnorl 
counts in Steam and Elcntrio&l Engineering, Eipfrnsea low. 

sbe Hrtu4 fCl remw, FtwfeijLi **tw my tint lornav-vMicfi 
■t*mm h*A nlwcrlKtl Mnjrff#- Sflnd for c^ptsp-nc- »fcikt lEl¥Fwtfrfc 

HIGHLAND PAfiB col IEGK, DtitMoliits, I*. 







taught thoroughly. Institution established IS74. 



Endorsed by officials Railroads Aitfl W. IT. Tel+Ox Pnsltlang gp- 
direct. Hntl rfi ouat p mil Sun ttoiegrapliy and typewriting * board 
and room, 41 Mow* course* Uah S>« reduced. Hnine 

DstrucUoa also Given, Catalogue W tree. 



Dodge's Institute of Telegraphy, - * Valparaiso, Ind, 




Air Brush for Art Work 

Wit ARE WARM THE STANDARD, 

The beat in n»e for apply Ins color by n jet of air. 
Emhbkv yon Os do better work In Ipra tlmp. 
Fosind in uvery complete studio, Circular free* 

-WEITB TO-DAY— — 

Air Brush Mfg. Co., 

m MSSJlUST, ROCKFORD, III.. L. 5. k. 



THE AIR WE BREATHE, 



The a mount of nir n person breathes In 24 hour* 
fs &et furth In a very uudemtnndahle man nor hi 




fbi' fif'rompfln.Trhig Illustration, whleb appeared 3 q 
the Boiler MH£nzlnr\ 

-*** 

HOW IT TO FALL 13Y FEET. 



Workman Wlm Dropped from Brooklyn Bridge atd 
Survived Telia Experience. 



New York* Dec, 22, — Charles Some r field* of New 
York* a riveter* fell 1-lT feci from the Brooklyn 
tsrtdpr into the river, anil after Htviimnlllg ilirmiph 
the ice nearly to the shore was picked up by a tu^. 

Tie tells a remarkable story of bis geneatUmf; dur* 
tug I be long faN- Here Ik his story: 

H “Thc fall of 1 h* 7 has not hint lue In the least 
After I tu«d made the dm turn In tbe ntr the feeb 
3 uk was dim. The first thins 1 rpmemlier wna seo- 
ln£ fjim Ular thSiiRs. it seemed as though bandfeda 
of bright light* Held by fairies la fancy dr^aes 
danced before my eyes. 

"Braider the delightful pen^atJonw that I expert* 
enecil every part of my po«t life tv as reveiwed by 
me, 

-T remember that I irntifed to ninke my peace 
With Go d and tried to murmur a prayer. 




THE “NULITE" 



7 A FOB 
GAS LAMPS 

AOftNTS ARC COINING M ONF.Y 

A ' w. jtj «T<<I Jtl<. c. !n Lhf dri uf ll^hilfij. Entlnlj n«i, IDO 
mu£!<> p-TTirr. 7 hnun hh u*jil Ku-|*rli!r u •Uctrk'jij' or r*f M«4 
■ ■hfl frfTlhfi ^r+l wll. ?l* ItViLibU Ui k Mf < «] |AD n feU *is I Hit#] f *J>. Nrlip 
fct I iyhl_ VTfti Ltrt inkr,M Jpwliirw Im. 1,1* lfcucp-*. nulL liiii E «fc,' rli*nJb: ! ft*. 
VbA* KD 3 itPHL lMn|4- Ag^afii# Pfe iic^S iL ■’i.'n. Wrii* ffef Tr7i 
l.tg^H n»l iA*biilH«HiF* *JL tlmu 1*1 If **Am nmft tfll- 

II yon buj 'liTwl ^vtn u| m* *111 #if i jev 4«Utr»' Vrl- _ r! 

wet Ti:- 1 a HqpHt- 

C'hicia^f> Solar Ijljfbt Co + T'wct. C- ChitaffD 








Til IS UliLl-UiLK 



f+ My f^t had hardly struck the water when 3 
started 10 swim, so 1 xllcl not -ink very deep* 

ta Onv ihinji that struck i no ?ts. pet u I I n r Just toeforp 
I rrnr fc hof! the waiter \va,«. Eiiat I dhtlnnt ly heard Hit 1 
rife nf l be wiMipftt oh tilts ferry float. And, strange 
to *aj\ my only thought tlmt If ttaoy didn't 

krop Er-t I would sink., 

"Altogether tln. b bent way I con describe my son* 
tntlmia In to say that I ft It as act! y like a man dor'? 
iifiar hr luis 3 rooked ojiluni, 

'An to bow I happened to fall, I was working 
on n platform midainralli the roadway whet* I 
leaned ovor tno far and Hip wondwprk no] lapsed, As 
1 foil I Hutched mu- of thf* boards mid shnf ilown., 
dragging It with mt\ My lego and ana* were 
wrapped about flip board ns I dropped through the 
Jitr, in ruing Over frnir Holes ns. I fell*” 




the EXfjlSHKit. 



Goo. \V. Srott. 



Oinri in orerall-H and happy, 

■i Wither vd!lii j bciy nor idiuppyf 
Bin iii^Fl-iKiturod, strong and sappy, 

1 ^tearing with a wi-l!-i rained yar. 
Watching fArrfully IiEm boiler*, 

Keeping tub upon his nil Mrs, 

Also linkup other toilers, 

Is the in nn called engineer, 

Feeling rftch and every hcairhip. 

Keying up whore they've brvn wearing 
When tbey'ri- hot lie'll do so me aivearing 
With a in I re that’s stmng and dear. 
Splicing brUs with rawhide laces, 
Sounding boiler stays atm I braced, 

Hi i idly over plays the ra res. 

Does the busy engineer. 

He's been h filled os muhSoniatlcv 
Of those termed artatoeratlr, 

This, wp t liln kt nut too emphatic. 

For we hold hEici very dear. 

Seldom owns i\ te'sip ur horses, 

Si Id mu figure* in divorce#, 

Vet i-niitmllerl are all the fnriw. 

By thr fearless engineer. 



-XntEoual E tip Sneer. 




CAmoeiiF ntEE pmoRS right 



Tifb'&rnrli 1 nsl rn m+-nts. Te lepliunen 

Bn rid nr 4lnrmp fe B«-]]-j, pu*b JtnM iitlh. lhitterif*. liJeetrie 
CkH:k» h !M< j ilLk ik| AeEHinitut, itatorB, Eir ar Ete, 

MANHATTAN kLECfKlCAl SIJFPI.V €<b 
32 CctIIbiu! Sh t New Yorfc 163 Fifth Me.* ftHQfli 




LECTRIC RAILWAYS 

Dynamos : Motors ; Gas Engines 






SPECIAL DOLLAR ELECTRIC BARGAINS 



fl&cirto ftuki light , , , , 
Sk'^rl fin, , i - . 
MqIM* . f 4 , ■ * 

” Bril Outfit . * « , 
To*. , * - , i , . 
Shocker * * _ . * 

Si InJui Iksi UrfL * . * 



Wb keep nil Electric 
Nowell lea. 

3&ml for catilflsue* 

Electric Novelty Co, 
16 E. MiirkrE Si* 
INM4MP0IIS IMS, 



Complete Working M«M*. OMiw and Parts. Ewt 
thinK Iftr thy Amateur El eotrleian. Send for OatuCHW U 

Tile CARLISLE & PINCH CO. f 

262 E. Clift'Ja. Are, Cincinnati, Ohio 



The World’s Headquarters for 

ELECTRIC NOVELTIES and SUPPLIES 

If IVa Electric We Have It*— We VndAwll All 

Xtnft ft T t- .‘e 1 A m tw £ fa. 00 

F n cl M stern, .fc t n P&.tfl 

liatti-ry Trtble limp &-MI 

H;Ltt^rv Ilnnkrinu LfTtnii IU.00 

Tutu pHppe, Opmph'Us f'2.F»0 to G-PC 
Electric l)o*iY lit'IS-J. 1-00 

Elect rtil C’arrlaeu Ijfcmtw. 

ilrdicul Unite rlttt, R.W* 

f VI Bt« Et, with S > i f [K J ttuttry, 2,S0 
Telcflrrfiph Out ill -. 

Hflittpry StetcMPfc #1 PCI tfl 12.00 
K i «i?Ju I: ]cr t r ir Esh LtSi H.fiO 

!■’ feet ra c Uhi I w i i y , &2fi 

pLwlfet FhaiH]i LightlR, 

NcrktiD Iifishtn, 1 0D 

GENU FOR NEW CAT.. JUST OflX 

#3 Klertric Hand I»intrrn t Amenta W T anted' 

OHIO ELECTRIC WORKS, . v Clevdand, Ohio 




Every Boy Mis Own Toy Maker 

Tulin, how in baliP all bi tula ef Toys, 
ht-prun Kogiuefl, FllOtn ClUuVra^, Mtnd- 
miljB. Microticopefi. KWtrlc TelCFTtiiiha, 
Itkjiftnes, Jiagio JLnatorne, AVriLem 
i i nr &?, Bi-Mu, frtini urowboeu tom Ht-hoou- 
cf’s b J f*o KlUin, HnlSiviin^. flunks, Wrroii#, 
■joJ Hempen, Bow un 1 1 Arriff, 3 J op Guias. 

^tiaiETK-,, StIJtfl, Fi^himr Tarkl^ Itnbhlt 
uiid Bi rd T raps a ud m h n y oi bvis. AH 3 n 
un jihun thjtt n bfiv CriiiEly mnko 
t hi>ni , 2w h ■=! n i r. j ] ] q#tnill ot\ A. Th i» 
bofik bj mail, 1 Ek% 3 for 2 fic. 










ELECTRIC MOTOR 

The Tti^noo Motor run* at hiffh Hpew3 whep 
col] needed to one i,tll i-f idmowt nny blhfl of 
bait+ ry. It ntt&te*? in eEtbArdl.re^(-luvi l« 

T< ,, , .-rf*1 ■tMi 'iJt ■■|i"5i^lTii' r^niHclIoni N ip fii-ifct iritli kp:,<**4 
j.suJ:*« 3VI«-i .'n 1 ^nl?- ft*i|fis I^UOf . liS n**r . 

tin tilt >'n. M 

^ |,u|-li. nF t khM- -i( ?l ‘d.-r: 1 ILim«|«d Or ^ ; -■ < - i rri j!lI-. T 'J 

r'rr i" ftr* irf prirt- hiwa il rrfjfl.i 

#n-) |«,.'h.hic . mil*. 

Send stamp for GfltHiog 1 . 

(’■'rib El#e. EnRiB 4 only TSch 
tkc.HH Nov. Co., lot. ftu* 64+ Ilh^ca+N* Y* 









A Hen In It. 

the fi«i hal«ch*f. You can't 

i:ib LtjTJLtd bow to Li&C 
pM her tu t he 

atural Hen 

Incubator. 

Katurc's way. teila a SI othec- I n- 

Cilk4br return It 1 frtcrlitm uflhir l i * s t . 

tOO *Bfl hutch* r »Hv «olv 19 

A^anl* wanlod. MfiEiJ 
ru-iulCy makers, l-'ot ] r<, r i. ; e or a mall 
pout If y raisers. Write lot plan. Glia' 



■nd 2Iv Mpf formula fr*«* 



Common Red Clover 

C ii res Cancer* Fncofnn* Sal^Eheuiu, Icheu- 

zi is 1 1 i Hiii a till sjjLl olti^r llUrtni DijitMiNes 

Hetr many people nnllia the true i»jiItsp« <if 
fiij r tampion red ctovup? It lr the Ik^I blnmj 
rmriH^af k nflir a. Thou (iambi of prominent peti- 
[dn fctwro been run id nf ranee r T e Ijt-u nini; ^ i i ■ . 
OOllMdmttrn, Ceiema,, skin anil blood 
by ft Ni ti n-. Htntl vi.' nr addrt'B^ to lir ^ioodham's 
Hon*, lift 1 ukf^idt 1 Blds^ II I, „ nnd 

^ they will rihH i 1 free r fill ^rlDtloEi flf Kvd 
ricifei? Blovoin fixirnct, it his tor* of how Mr. Needham r 13 r^l 
bin eancer and twit imijnljftJw from men? - Fhii Jmv*. used t-ho 
remedy. If you hw^u any disorder of the bbod Jnok into the 
merits 0-f Neodham'ti Clover, Tt la the bkxMj purifier 

known. 




» MEN IN fAOti STATE TO mm, 

tas-k Hiftij* and distribute gam pie* 
end clralsrs of our jtoods^ Salary 
$75 p*r ccmiLtb, #3 por djLy for ei- 

pcasea, KITH L MAN CtX, Oeirt, F, Alias l*lk* p Chicago 




RDVAI TV PATH and Mmtoul Compo.lt ion*. We 
^ 1 _* 1 r/VLU Brra ,i K(> popularise. 

ON— pioneer music PUB. CO. 

song-poems 203 ssisi’s?. r^r 1 - 3. 



HOT SPRINfiS, ARK. 

Only 20}4 Hours from Chicago 



VIA TUB 



You can leave Chicago daily at 
11:30 a. M- j on the 



BLUE LIMITED 



the finest train on earth, and 
connect in Union Station, St* 
Louis* with the Hot Springs 
Special on the Iron Mountain, 
reaching Hot Springs next 
morning at 8 o'clock. 

Write for free Booklet teUlng 
ail about this papular health 
and pleasure regard 

Ticket Office, 9T Adame St. 
CHICAGO 

Cf S- CRANE, F* Ac PALMER, 

O. F. £T. A,, BL LDUlS, A+U* P- A* ChUftBC. 



WHAT SHOULD THIS YOUNG MECHANIC 

READ 



This problem k confronting many n young me- 
i/lmiiie. What periodical s lima hi he Bubticrlbe for? 
Thin problem Is not always easily tiolved by ibq 
young tbm^lvcs. It n^ulh b s the goad judgment 
cpT oa ke who hug bad experience and who lina with 
Interest watched the dally work of the young me- 
chanic about the shop, Tanking over the long list 

of weekly and monthly papers pnhlliheif fur the 

benefit of those engaged in mrcbmiiral work, we 
reii l i ec t he a rc cssd ty + i > f id j » d ^ m •* si i ha sec I ii juju 

facts. When I my judgment bused upon fjiets, 

1 mean the faults of tin 1 young man and the points 
where knowledge Iti la eking, which are lea rued only 
by careful watching. We timj that many of Ills 
faults are luajgnlfiamt affairs requiring only a 
fliniill amount of knowtedg^ to correct. The proth 
loin l«, ft 1 liat reading matter eiiji be plaoosi III his 
hands ro giro him ilii^ win til I amount of kuowh^lge 
vu abllntf I l i or to rornist Ijis. small mlgtakeeL w3[h- 
oi3 1 frying to tarry him to t bo top of the ladder 
of knowledge ni. one j+rk, Most of t]n^ meehan- 
leal iiaprrw are published for the Interest of the 
full-fledged mechanic. Small bits of information 
l hat would be kuowb'idjp' hi the young man ni i o 
not fim side red worthy of space in I heir columns. 
Reading «ueh papers the you leg man could form 
some idea of a huge piece of n i acliiiigrj |>y looking 
at ihe pieiure. When he rends the description of 
this? great ma^s of machinery and find g that the 
figures necessary to dUKciibe ihe power. otc +r re- 
quirr a formula m\ng letters In place of the com- 
mon mimrral# he learm-d at school, here at tide? 
point he loses Interest 111 the article that had n 
very Liiteiestiug begin plug. He cannot mid the 
figuring miy nmrv than la* cun read the him-riptlou 
oil the arcli of Titus, hullt 7u A. D. P mul to him 
it Is the fin me the Fhoelilclaii a]plmbet is to 

the arcrage inaiL 

Now beforn tnissLitg our Judgment upon Kindi pa- 
pers. let ii?* conishler the dally w®rk of the np- 
pfrntiiT. He is ^3it to the foundry, then a few 
bourn In t tar- machine slibp. il few houm iu the 
bolter shop and sheet Iron «liop„ in fact, he is all 
over the place, outside smd in* on the run all day 
because everybody wants, him at cute. He is called 
to help t be foreman of tin? holler shop ;i few mite 
ntco: hi the meantime the foreman of the machine 
shop waniK to know If I be kid him gone to sleep 
some place. But the kkl 1ms no time to sleep, and, 
strange to say* lie Eft expected to perform his itu- 
tles with the mui# annjupt of knowledge :lh Hie 
Journeymno* He Is sent out to help nitae u nmoke- 
f+tark; his duty to fi b ini the mpev. Think of it! 
Where in n paper that would give* him this simple 
hut mkH'il. hiforinatloD how to tie a safe ktml 'i 
llmv many nxperienred mectifmlcs can tie a proper 
knutV How raany mechanical papers would pubsHb 
such 3i simple thing? Cxojtng u little deeper Inl-e 
I lit- subject, if the standard m^fhnutrnl paper* do 
not publish such simple things, how 1« The appren- 
tice going to learn the thousands of simple tldug# 
be should know? The titan itard ineetniiilnil papers 
itpiH k ar to tlie apprentice much as the fuiuoun pirz- 
ile. How Old is Alin? or Who wants Him First— 
the foreman rrf the foundry, boiler Or machine shop? 
I lisive seen learned mechanics laugh rind sneer ait 
papers thnt publish the nuieh needed but simple 
Information, Those same learned mreiiAUics were 
unfilled in a Is the or plainer Job when they were 
young a net do not realise (he thousands of simple 
thioi^s they do mil know, even when (hesi- simple 
things are In priulr They fire ind ennsldwd worthy 
mr the lost Ice of siieli men, 3f those learned me- 
ohauIcBi that laugh at simple things, were lo losr* 
the Job they wedded when they were young, they 



^i - on Id: find i h i l t they eon Id not On sJu L simple job 
mf haring a liole la it log and bove It straight, or 
t-itu a wllet lhm-mw Jinrl Until it right. Simple things 
too sEiiipk" to l^flrn, have caused the downfall of 
TIL31 II y :a promising young man, and I dare jay tbe 
ldjp of wealth. 

Let us P di?Hr reader, return to our story. We 
most tfiidi our young met' hanks the simple things 
flnst. la order to tin x i l E m we mugt n^ist liK>su ho 
c’hop&lug n paper lo rood, You nniy ask. wliy Is Et 
imei-ssury to read n paper 10 karn simple thing*: 
eon not the learned men about the shop tell the 
yon rig man whjif hr wishes to knmv? Let us pje- 
nsre- Hie young mim seeking a little Information. 
He entitJoysly approaches a nise-] ook lug gr-iriiis 
whn^e lutad hits lieeome bald from over study or 

h 3s head U so crowded full of knowledge that th° 

pressure Ike rein has crowded the hair off. Tin 1 
young man psks him a simple n motion — he Ss tuhl 
in "Ho lay dm? a ntid not he *ur j b a fne>L !P The 

fuel Is the bald headed genius did riot know the 

answer to the simple question; lie had been study 
lug something of a higher liniuve which may ben- 
eiii him srune dny If lie lives long enough. The 
you net mim must read to learn. Ills paper must be 
one that teei rises simple 1 thing*- a* well a* those of 
a higher order, Snell a paper is good f nr I k . . t h 
young and old. 

PAUL S. BAKER. Mnseatjne. la. 

— # i » ■ 

FILING OKI' ICE FOR TtU I\G COMMl 

T YTOltS. 



A new device for t ruing en-m mutators consists of 
*1 st.i[]dard Mb kb vlamp* tu the motor or genera Lo-n 




Device for Truing Cettivnutaiors 



fi 3i 1 1 curries n horitoiilsii bur holding p Site, The 
h;iL j 3* adjusted and the file is moved by hand,, 

— 

HINTS Til INVENTOR* 



There sr-eiu* in- be ijitJU 1 a dertmiiil for some sdm- 
pJe P 1‘tfectjve mid nof very expensive device for use 
■ ni rural mail routes, h L i lUiirh the mall van 
sent from the box lu [he romi to the Jiou*e\ With 
something over "UN«UM h| of Mn^r hihit patrons eaidi 
having a mail hex, then- would neom to la* ail Ln- 
vlrisag field for the rl^hi sort nf au Invent loti. At 
present there in nothing of the kind on the market. 
* to fur lie u I s are able to leurm 









50% OFF 




OUR 

catalogue 

PRICES 

Hereafter we wj]t to the nubile 

rllnEwt irt /urU fill tiiac-her'H nul <tep]«TV 
dlxeouuEa On VIOLIN^* ^LITAli*, 
_>! AN IhiI.IN* &Jjd ot-her ^Iriuifud 



A eiu'n^ t»u i 

Btrumeat listed at ij.HL . . ... 



In- 



"■ sm 



Out $$1.UO ipub Urthoopit I 

X | ihl in. Out htaii-rjurtl fur 
■'ihdliJgh^rtidtf easily worth tiV.00 1 ; Jilted 

by tm for yuan* t'll-iHI. lYlee to duaJera eirt £n 
ojjil new iiLrijet P j Lliu puhlle. jllb-oU 

Other m^triniients. All fit ji- ,;-. oif, froiu ci'ir no 
|J(W j? and tvA.40 up to. , . , r P , ,. . . , . r , , . r }U JMJ U 



We ure the lOrgert and cildCKt exclusive stringed 
Instrument house In the U, ft and Import direct 
from i/^rr ijrj'Tj viiark^hr?|ip In FfalebeTi, Germain.', a ml 
Pad i] a P | ta L>% TF S P A X ATRIAL cf an y E nutru- 
menE before actual purchaBe. AVrlt* for catalogue. 

WM. LEWIS ft EON, 0 ?2fl Wahash Av.,CHiaC0 

t'n(»r?P'5 L 'l-?K L- flElifir ( 1 UL UlT'Ij Eu l:.:i[i pP i± i t'l±. 





Tour n r v--; 



IKMIOO offered for ouo hi* 
Ten lion; $8,500 (of atioth«r H 
Ewk “How |i> Oblfjin o f^T t*##"* 

and 44 Wfirit to Invent**^ til fren. son 
ron^Ei sketch for tree report to 
patent ability. We rtdwTliso your 
patch t (of Bale at our expense, 

OI4NDLEC S QUKMJEf Patent Attorn *p* 
*3 IB F Streets Wdshinsrton* th C- 




This ELEGANT Watch $3ds 

hk fiJrV J.iU- IiilJ A WhLi.-l. (Il l CijI - pXjC ilL i tl L>L Ifc u j rich 
^Iili-p-ii, Ui4 ** WHI leu-J jou hf 01 f rfii 
■ La: LIidI I iB m luU|-Liuh r WATCH AND 
C O. D M.7 5. A It 

I - .u Ll In iL_t 1 II. Ita-.pf2. •> - i:i «]» I fcc.'] 



i N 



»pl+it mi'iiUiHDi mJ 
P; v| ih Ltt.k rJoil 

rfifcir. T. » ti * nm. 

k- tr.r Ml 

Tt 11 W *rrpih1 ri| -_M i i !■: * H H 

Hi-pe*i-s H^-r hi t ■ T; r.D>] li it j ;jr- r.hji 
G** p«nG ■ I ■ L ■; i-L’i ■■^ r di M^tErti 
■-n-i <jf r *.?' .vp Ld&>jlip B ?l A l'k-r* 

nti, jdt|uEBf7&t i it 1 1 Alim 
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The 



Overland 
Limited 

California 



the most luxurious train In the world, 
leaves Chichfin 8:01 p.cr. ially. Less 
than three iSays 10 5hfi Francisco, 
Matin Ihcent ecgulpmcm, Electrk; liehted 
thfouffhuut, 

UHE BEST of EVERYTHING 

Twoot her fust 1 rains leave Chicago 10 
a L m. and 11:35 p. rtf, daily, with ih rough 
service lo San Francisco, Los Angeles 
and FVvrtlflnd via the 

Chicago & Norfh= Western, 
Union Pacific and 
Southern Pacific Railways 

All jjfCuJs sell tickets via 
this route. 

Illustrat'd Ntrikietson 
application to 
W, B, KN1SKT-RN, 

Cmc: AGO . ]ll. 
or E. L. LOMAX* 

Omaha- Neb. 



“Want" and "For Sale” Adi, 3 cent* »«( 
word, payable in advance, Replies may be 
sent to a n timber, care Popular Mechanics, 
ari l frill be forvrarded promptly wtthont 
extra Cbargrc. 



"SHOP NOTES'— CtoiL SI. (iftper covers SO cents. 
Popular MecliLiiiins, 

AUTOMOBILES, 



■■ P . . . i-J — ^ — - o.^ . — . — 11 

ONE ORIENT MOTOR BUCK BOARD, latest 
model, u^vd about three petfecl condition^ I 

have no longer usr for an automobile. Price $125,00 
t o. h t Shreveport, E. C- Bradley, fflireveport, Lh. 



AUTOMOBILE GEAR to I'Xi-tmzyrr for anything 
useful; worth $I£k>, A. P + a T lit a. Wall St» Ordum- 
bas, Oh Jo, 



FOR EXCHANGE — A second Land automobile, 24 
gasoline horse power touring n-iir fur 8 persons, finely 
finished; um i d blit a short time mid ^iwhI as n^ffi 
Want gasoline boat from 2*} to fill fi^t i jl exchange* 
llutiue of David, Denton Harbor t Midi. 



FOR SALE- — One 10 h. p* GMr Seott tract i™ 
engine with separator, weigher and wind stacker, 
new Parana self-feedE^r and a number une Rirdmdl 
Clover holler, Tin 1 above niKeiiincry \s all In good 
running order with belts and all ft Mure*. Call on 
or address Perry A. Friend, HUETowp. E ehL 



FOR SALE OH EXt !H AN GE — One Ui 1 l p. bike 
motor; would like loot power screw cutting lathe. 
Earl R. Pinson* No, b Arlington £31., Leominster, 
UasSi 



FOR SALE OR TRADE — 3% h* p. edging new, 
upright; 2 II i>. i-u^luo, burlisoiita), new; 4 Id. p. 
murine engine, new: u IkiiH Rpd dynamos 2.Vtight dy- 
namo; 4 h. p. charging plant- Will accept in ex- 
c-bange light automobile hie mi bunt, gasoline or elec- 
trie. A. 11, Alp. Moline. OK 



FOR SALE — New id In. seamletfrt Nteel sb+-li 
ho Mom (topprr Hues)* $59- Win. Jones, Ravenna* 
Ohio. 



FOR SALE. 



FOR SALE — rucuiiilebt^nt -bnttiTj* lampn from 
1% to 22A volts and candle power from % to Hj*}; 
40o each and bu*r. 10e t DLeuimt given un dozen 
lotsp. tfniitEi Bros;," Electric Supply l-Juunc* uGJ W. 
Van Burcii St, Chicago, 



FOR SALE — A specialty which pays mamifac- 
turer 100 per cent profit: c«u be mad** In almost any 
whop; patent hrtH 14 years i to run; will ho J l patent, 
dies* umJ u good trade ul ready Owm-r 

is located on Pdddc coast and dons not, wlab to 
change residence Adi] reus IitO, tare Popular Me- 
c hanks. _____ 

ONE MANDOLIN, u,ue battery cigar Holder, one 
cash register, one cigar case. two pool table*. cutes 
and balls. Want cilsL, Wyandot Es* Spun- 

Sub, one horse power miwllin* engine or vihut have 
yu m J. D. air Henry, Pe na, III. 

SARATOGA SPRINGS. N. Y- P C JS aerik, 5 miles 
from thlfl great summer resort , mile to P. o.. and 
Lrolley line* Fi b e #1, "00— owner lin*s in Uhrhh- 
chiasetts, Been jn famify 40 y^ftra. Title iieifecU 
Vats Ostmndi P» O. li^v lllllburjr. Mas^. 

FOR SAXFf — Cofiddetr Jmiinl ry in grtivTing ImvtK 
eoal eheaph water dn L :i|j„ n^ut low, prlc^K good: 
j>roprletur going Into other brndneffis; gnnr^iutcra pm> 
chaser to .net 2d per nnif on fairest meat : price p 

$2^000 : e Fitly 1 1 1 1 ' ma. Dr t Wonibgrii . Rtrin< b n. K"y^ 

FOR SALE — Strain laundry in town of 2*51 Kl pop- 
nifltJorn This Eh ;i bargjdl) r pjirllLoslnrs girnti on 
>i ppltcntlon. W. LK Petrie, Lock Box 41 1 Gaylord, 
Mlrb r 

FOR SALE — Fli-nt-rlri^K Imml Emm dry; splendid 
location; town of nr? oipposRJoit. Address 

Qj^rge M ntfc. Cardlna totu O , 

FOR SALE— A patent gmatefi lElOfc with dies, 
apeclal c utters and a sdarL-d bwslueeR. Address Nt>. 
AS Popular Mechanic a. 



FOR SALE — Elect Heal scholarship, International 
Ourrespou deuce School, Including six touuil vfllunit^ 
Cost Make oflfer. Address A4, Gire Popular 

Median leg. 



SCIENTIFIC PATTERN WORK ei fid patent 
office drawings, reueonable* Also rapid Kdltng side 
lines for Bale^ifism calling on hardware and Imple- 
ment trade, Cort-cspoudencft jwUldtrd, The ABblnnd 
Pattern Works, AsLiimd, Q. 



FOR SALS — Grgy’N electro plfttlng outfit, act 
pf>|3«hlng tnoL auil fcllter iiK-tal plater. Box 202* 
C'oInmbuK Grove, O. 

FOR SALE — Cheap: it GA Dzihlmeycr lens. Ad^ 
dress C- E. Ford t Madison, Wi». 



BLACKSMITHS- 



Tic a Master Mechanic and export sstvrl worker by 
lining ToyV Treatise on new st<Nd* cxpbilnhig how 
to work them wltb 75 n civ methods f<^r working flli 
dlfitcidt jtiba. Ten receipts for making your own 
compounds for weld lug dllleretit hinds of 8tecl !?oild. 
Tfaermlte welding fully explained; alio two e-dor^d 
loo] tompering charts; Vhart A explains ail annealing 
and 1m raffling: Ciiart B explaitiH both scientific and 
plain tempering to a standard. All the above for 
Valuable samples free, W. M. Toy, Sidney, 

Ohio. 



BUSINESS CHANCES. 



WANTED — MECHANICAL PARTNER— 1 have 
been engaged for the p?^st year in manufacturing a 
machine for which there 1 h a very large and grow- 
lt]^ dcEurmih The work is flQcLt thnt 1 deal re ^he 
i-o'opcratl on of some bright experienced naeclianlc 
to join me. Only a few hundred dollars required; 
-tH> per eefit profit in the bupJueea, Address, 
i h a re Popu lu r 51 eel m 1 1 ieH:, 

FDR SALE— A eon trolling interest In, tt small 
maimfaeturlug nmi jobbing machine shop In a grow* 
j [ji; city En mm thorn Mfi'ldgjiu, Wet I i^tahllHlicd 
lniHhn h s^ r A fjph ndifi elinnn* for a y<mng tnaehlnlbt 
umbfalotiH to have n dhup and bviwluew of htrt own. 
Aiklrcss 0P1I Popular Mechanics. 



FOR SAI^E— Mach tue shop; my half Interest, bor- 
gift In ff tak^n ho oh, J, Tune. Fair bur y t 31b 

Aly plimt Jti Nh Topeka. Hfcwk and fixture. In- 
cluding gasnilnc engine atr comptrcssor and touK; 
reason for ailing puLg Into other biiKini'HH; will In- 
vitKu* about W." J. Matter n + 3^2 Kao^aa Avtv, 

North Tnpoka, Kan, 

TO LIGHT MANVFACTrHERSi 

WANTED— Some mimufacturer to make for me o 
fipAv and greatly Improved turpentine wtSU. AvdJds 
all danger from fire and produce* from 15 to 'S* 
IH'f cent mure than any either atfal. Several \n uhif^ 
have proved U& Ktieccwi* Havu i?ri)crs for rill l can 
liiNtnll ins one yi a ar. No facilities here fop utj,i!iufip‘- 
ruriug. A large, profitnble field- Address A2, core 
Popular Mechanics. 



HELP WANTED, 


HELP WANTED to find romethihtf 
tnHPUfftctnrrd in an up-tU'datc bicycle 
Add AL Pojuilor Media uIck, 


That mn be 
repair shop. 


MISCELLANEOUS, 





CASH t OR WILL EXCHANGE fur kodak or 
gimy, complete lessons ^Metal Mlning p pt Intern a tionHt 
Correspondence Schools; cost Sflo, I^ssi>ns on 
^'Cyanide Pmw: rt cost 515, Rlnw pipe outfit; cost 
¥1^. Complete drawing on (fit: cost ¥l(h Address 
a mIqIhk Engiucer. M care Popular Mt^hanlcs* 



BRAINS FOR SALE— Do you want a prospertua 
written and Illustrated for your new coin pa uy t^r 
syndicate? Du you want one that wEIS command at- 
tention and «'4P Do yon need a catalogue 

or booklet that will not be thrown In the waalft 
basket? ft so write to Expert, c*re uf Popular Mb- 
ehnuics,, Journal budding, Chicago. 
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MISCELLANEOUS.- ( Cantimied ) 



THE IMPENDING CRISIS by J unions, Jr> + ft 
handsoiirHy bound book treating on the attitude of 
Capital toward Labor, Regular price $2.^0, but for 
;t limited time wo will send It poutpairi on receipt 
of $LUU. Nq book of the ^otury Is bo enlightening 
and warning to t lie people, bounded with patriotic 
purpose ana with a view to arousing the torphl 
m4rit of the muic+e* to the fullest apprec lutlon of 
the Oppressions aud rricm i s of tills era* Tills great 
book not only exposes the follies null vices of t lie 
rlcb> but also the ntm-Loui* meant employed by Hiue 
to gain fortune. 

A YrotiderfiiL hook for everybody to rend. It will 
make you n better cl Ikon, The price ILOG is for n. 
Ilkuilcd lime only, and those peranum who act 
Ei-rmnptly Will linVe their names placed Oh our 31st 
A ltd will receive our bargain isbeetw regularly- TL, N. 
Haya* UJ5 State St, Chicago, 



PRINTING — 1-5 XXX white envelope*. 7H) Cents. i 
trill- v ladling or Imi^Sili'^s cards, tio trent*. by mall [K^t- 
palcL Or her work equally low* Geo. L* Wade, 
Cherry Crt?ek T N. Y, 

CAMERA FOR SALK— Vive camera. 3^1^ Uk T 
in good condition, f&* C. L £-, Popular Mechanics* 



TO EXCHANGE— An A1 business lot on vnnln 
street, tafia than % block from court house* for run* 
about gasoline automobile, 1* or Ifl lb p- Must be 
In first clnstt condition; property clear. Address Dr. 
p. H. BuriheL, Fueahubtrt ttp Iowa* 

ONE BUFFLOM spring and gear Bike waguu, 
gear with pinnimutio wheria; In tuotl condition; for 
price 1 address M- W* Nlcderkuru, Farmington, MLom 

WILL IH'Y riHivli^ pi-viurc uiaobino niid aims un 
payments; state prints terms and particular*, A O p 
eiire popular Meehan ka. 

TU TRADE — One £0 olun telegraph Instrument In 
gi>od condition for small dynamo, from 2 to 0 lights 
capacity, of 0 nmdlfi power eneli. Addreajs S.18, care 
J 'i^nilar Mechanics, __ 

" E nginesT 



BICYCLE i-Eiglne, -hj b. tn and complete outfit, 
yio. Clius. Gillhfln T w. Jelleraon. Q, 

FOR SALE — S h. p* gasoline marine engine; com- 
plete outfit* almott new; Jump spark. C. C G„, 
tiUU CHJiton St-t Joliet* I1L 

ENGINES FOR SALE — High grade marine aiul 
automobile gas ollue engines* 4 and S h. p*, cheap. 
Houle Co rF 380 East St. + Holyoke, Maa& 



ADVERTISING COURSE FOR SALE— Full 
course of Jensons from the foremost school In the 
country. Price $10. £ r L* S ., Popular Mechanic^ 
One tine new Fox Milling Muelibie, with fifteen 
culterB, in perfect condition; cost £j308. for $125- f. 
o. b. Shreveport, JL C. Bradley, 413 Market street, 
Shreveport, Lu. 



WHEN YOU WANT anything and don't know 
where to get It, write Popular Mechanic*. 

THE FRACTOMETER will Instantly solve all 
problems In addition or subtraction of fractions and 
their decimal equivalents. Every person has need 
for this wonderful Invention* especially Draftsmen* 
Engineers end Mechanics* Price &uc postpaid, or 
given free with a year's subscription to Popular 
Mechanics at ft per year* Popular Mechanic^ Jour- 
nal B3dg r , Chicago, III. 

DEATH is said to be pleasant when it takes place 
by drowning; however* wo do not believe you want 
to die that way. “How to 0Wlni M la the book that 
wjll teach you how to swim. Contains 100 llliidtr-a' 
tloiis; afrit postpaid for tl. Popular Moehan lcs- 

WANTED — Every man to wear "Nancy Hunks'” 
auspenfierWp warranted a year; they save your shonl- 
dens and buttons. Send your weight. Postpaid, utl 
tt b . Tibbetts Putnam, Conn. 

WANTED — If you have anything in ll^lit metal 
manufacturing, job or experimental work, write in- 1 * 
lowest prices. Bchwabe & Sou, 33 W. Washington 
Bt-» Chicago, 

WANTED — ApputatiiK ui bum or [JesiToy roil 
tickets In large quantities. Address A3 care Fopu- 
Isr Afi^ejianks. 

WANTED — Every mail who shave* JilmstdL to 
use the Honaca Paper Razor fetrop. Tbla i+trcp 
Is made op fioLcntldu prhiciples and Is the ideal 
Ktf(^)* honing or grinding the razor. Guaranteed 

fur one year. Semi for cb script Jon. By until 73 

eta , Hope Novelty _CV> Bristol. R. I* 

' WE CAN TELL vlhi win -re to R^'t gocKl bargaioi 
In all kinds of second hand mscblnery. Popular 
Meehnnlrs. 

fi L\DE RS — W I U bold Popular Mechanics” 12 Ib- 
pues. Sent postpaid on receipt of &J cents. Ad- 
dresB_Popnlflr Meehan I eg. 

IF YOU WISH to buy anything or have some- 
thing niatiifrnctured and don't know where to get It, 
write Popular Mechanics, Jrmrrinl Bldg,, Chluflgn, 

Five years aub^crlpiJou for three dollars. Popular 
]V[eehaulcj4 Co* make this ofTer. A great many peo- 
ple are taking advantage of It. It’s open to you also. 

HOW TO BRAKE C A ST I RON. S^tTd - £5ifi" to 
B, G. Rfiyinond, Puyallup, Wash. 

A MOVING-PICTURE MACHINE. 400-ft. mov- 
ing ptonre film, a stereopticfin p I5D slides, a 12x12 
ft. ocreeri^ and a calcium light outdt, including gas 
tank and ga* making apparatus. Used but very 
little. Co^t Will exchange for automobile, 

inotfu'oyrle f»r engine lathe* Address 2tt3 a cure Pojni^ 
lar Mechanics. 



PATENTS 



PATENTS SECURED through Popular Mechanics 
Patent Bureau promptly. Charges reasonable. If 
you, hatv a new Idea or Invention write us regarding 
1L We will answer promptly and fully without 
charge* Address Popular Mechanics Patent Bureau, 



FARM PROPERTY* 



FOR SALE — Illinois farm; acres ; I back rich 
bottom laud; clay Bub&oll; all can be plowed; no bet- 
ter corn land In the state; good buildings; fenced and 
crossed with Page woven wire; rural free delivery; 
long distance telephone; gejud gravel roads to city of 
population. Home market for all farm pro- 
ducts. Borden's Oondeutiod Milk Factory, The 
price paid for milk for past six months, per 

100 lbs. Good school and creamery one-half mile 
from farm — 6 miles northwest of Chicago. If sold 
quick will take ?80 per acre. Part cash. Address, 
Tfifl Popular Meehan ft'fl, 

K I C II BLACK LAND 

|3.0ft. $1,00 AND $5.00 PBH ACRE. 

These pricey are made today; no telling what you 
will have to pay In G months from now* One crop 
will pay for your land and leave you n good balance 
In the bunk. Write me ut once If yon want to know 
snore alxjut It. Tlume are Bed Rock Prices, and 
fll'O made to make soiae quick salea* Address N. L. 
Jackson^ Behldcrc r 111. 



BED ROCK rniCE^, 

MADE TO MAKE SOME QUICK SALES, 
SCOUR THE WHOLE UNITED STATES AND 
YOU WILL FIND NQ SUCH BARGAIN IN FARM 
LANDS, 

BLACK, RICH, SMOOTH Farm Lflud *3,00, !4.(K) P 
$roMJi Per Acre* Beat wheat land ju the Unltf-d 
States; located near a good town, good ^cliools, 
churches and market for your crops; in Inc'h^ of 
anow in December injures big wheat mm ami a big 
boom In prices* Only a little of thEK kind of laud 
left and It Is as sim* to double !u value ns the went 



is sure to iucrease lit 
10,000 acres of this 
^E>bl In the next 30 i 
BrivJdert* ill. 



]opuEatl0h* There Is less than 
i:t ltd. It will he cut up and 
lays* Address N. L. Jackson, 



BOOKS FOR SALE BY POPULAR MECHANICS. 



AMUSEMENTS. 

fnmlr IMtullaiift uml Keiiilhkjfpt, a n^w volume of 
funny rei?ltailoiiP sml r*jdlngs H by Charles Walter 
Brown, A. EQO pnges, paper eovers, prlcu 2B cent*; 
cloth cover* price GO cents. Given for i subscrip- 
tion. 

Negro Minstrels, sin nip -Speeches ami Mark "Face 
Manftloguea, by Jack Haverly, a cOTfiplete puld& for 
nmateurfi for presenting a minstrel performance, 160 
pages, paper covers, price 35 cents; cloth cover, price 

50 centfi. Given for I ttuhsCrlptlon. 

Chow. IE, Burris Complete SongsteT, containing 
lhLft«t fson^ 200 page!?, paper covers, £ii cenifi; cEotli 
cover, price fiO Given for 1 Bubecripilon. 
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Announcement 



the Western trust and Guaranty to, 
'fiscal Agents 

Hew York Life Bldg., Chicago 



E beg to announce that on Febru- 
ary 1st, 1905, the sale of the 
Treasury Stock of the North 
American Exploitation Company, heretofore 
offered at the special organization price of 
25 cents per share, will be discontinued. 
We are pleased to say that we have disposed 
of the entire allotment offered at the above 
price. We are* however, authorized by the 
Company to fill all orders for the stock up 
to and including the above date at the same 
price to an aggregate of not to exceed 
100,000 shares. 

We reserve the right to return all sub- 
scriptions and remittances when the above 
extra allotment is subscribed for. 

The next allotment, if any be made, will 
be offered at not less than 50 cents per share. 

We advise prompt subscription in order 
to obtain the benefit of this special price. 

We will be pleased to send full particu- 
lars of the enterprise and details of recent 
developments upon application. 



ADDRESS— — 



RHEUMATISM 

CURED 

BY ABSORPTION 

Tbd Foot Pores Mow Made to Yield Vo 
Acid Poisons From the Blood by 
RemarKnble Discovery 
Which All Con 

TRY FREE. - PAY WHEN SATISFIED 

Solid your name today ; you will got by re- 
turti mail, postpaid— FREE TO TRY- -a pair of 
Magic Foot Drafts, the great Michigan Discov- 
ery, which has proven such a remark si bly snfp 
and stive i-vuv for rheiunalium of all kinds that 
they nr* 1 now twins' extensively imitated abroad 
as well as in this country. In England in- 
fringement against Magic Foot Drafts lias re- 
cently been enjoined b.v the courts, llms pro- 
t voting rlieuimitie sufferers against imitations 
liable to be injurious. 

Magic Foot Drafts are 
worn inside the stock- 
ing (without the hast 
inconvenience), and 
they cure rheumatism, 
chronic or acute, in ev- 
ery part of ike body, by absorbing uric acid 
mid other impurities from the blood through 
the large foot pores. Thousands of letters 
from cured rheumatics — some of them the 
toughest old chronics in the country x can be 
seen by anyone calling at our offices, if the 
Drafts cure all these people, why shouldn’t 
tiiey cure ynu'f Write today to .Magic Foot 
Draft Co,, 251 Oliver Bldg.. Jackson, Mich, Yon 
will get the Drafts by return mail. If you are 
satisfied with the relief they give, send us one 
dollar. Jf not, send nothing. YOU DECIDE, 
A valuable new book fin colors) on rheuma- 
tism comes free with the Drafts. Send no 
money, only your name. 



CEMENT 1'OSTS, 



Any One Can Mamin fact are Thom* 



Any one mis manufacture hi* owii cement pouts 
with a vi M p y Little expense and btm a wholly satire 
fnHnry \*mi t declares T< A, Pi>tt3ttj*m i + of Fein. Ill 
i+ I learned/ 1 says Air. Put tinker, h Tlmi tin- posts 
I turn* been paying :£} r emits each for I can make 
at home for m cents with cement at per 

fourn&l (it ertu 1 >r had at per ba rrel ) , and cor- 

i.cr po^ts ttoflt rest ready made, enn he 

made at home for Id cciits each. 

'There is no secret in making them. Ir requires 
only a simple mould, that anyone can make, and 
two stapli-Sp one Inch apart* put in tin- posts white 
t lie eemeni is soft, fnr flic wires to ip> between, nitd 
your poet made. 

“A piccQ of wire the length of the height of the 
fence goes between the at rami of fence wire and the 
staples; this secure* the wires in their proper places 
The jjos l is simple and wilt last a lifer fix** Of 
course, i he staple;* must have a fish-hook turn to 
bold them in the cement, Each cement pfwi re- 
quires tour strands of wire, tailed cables, t It rough 
it. Thi ►sc wires are of the Utmost importance hi 
protecting stock from lljfh tiling/' 




INDUSTRIES 

ARE 

OFFERED 

LOCATIONS 

WITH 

Satisfactory Inducements 
Favorable Freight Rates 
Good Labor Conditions 
Healthful Communitie s 

ON Till: LIKES OF 

THE ILLINOIS CENTRAL R. ft. 

AND THI3 

YAZOO & MISSISSIPPI VALLEY ft. R. 

For full informal Lon and descriptive pamphlei, address 

J. C. CLAIR 

Industrial Commissioner 
i Park Row, ... Chicago, 111. 





THE -'OTII CENTURY FOREMAN. 



selling PATIENTS 



By J^hh i’L^rry, KAnfc&H City. Mo r „ n gr&dtiat s uf 
American tfchoni of Correspondence in 
Yu 'C ha n Lea I E n g i no* ■ r f n 



Having experience* hr: known his work ami kunwa 
It weOi lie came np alung the line of .workmen 
azid po* senses f Lioroiiglincs*; ftud fitness for I be place. 
Competency was Ida aim and by wort And study 
In- nt tain or] It. Being a gentium mi, he extends this 
respect to others mail by ao doing he lias t L i? good 
will uf hi* men, H]k wort in tin- shop is the work 
of direction and ttbBervatloii. He known the Work- 
ing of r-Vot-y piece of machinery hi the shop and 
bo will ho vo it ilo Itn work properly by permum! 
oltftf-Fvaitloii or by one of hla AsftbdftcU.H. He takes 
time tip mhjiiJiliit himself with ail the improved tOA- 
e hi Her y uf the latest Invention Unit applies to htfl 
work; hla niiml is on Ji Es work and Is stored full 
of new ami useful t benights uf the advanced sci- 
ence riml he applies them when nod where needed. 
3Io Is not found filing ah lie goes or with hammer 
And eblse] cutting and clipping hero or there. He 
5s oor a pupil li f iSiis class. tmt ft pupil of the pres- 
ent and lln- future; drawing new ideas as new cuius 
from the mint, ills shop or factory will soon have 
n 2tnh i Vntury nmvi’ on it* toe, The workmen will 
also (hitch tho Idea fliul not one will ho ho did l as 
not to fall I it to line, and honor and res pert will 
be gjvpo to whom it Is dhc. 

Tin* foreman will act with proper regard and 
cure for those who work nadir his lust met Ion, He 
oxticT-s nothing hut what Is just a ml liononbls and 
whop the work 1*5 well done And finished on tliue t 
3u> |g § the ninnly man iu say so. As It were, he 
In one of the arc Lights of the factory. This new 
limn known how the work must bo done rind the 
I'H-sponsibiUty rests on I dm. He must be a judge 
of the material used: If steel, iron or any uthrr 
metal, he must know the quality by the latest 
Jests. If wood, the kind of wood at A glance find 
whether the Quality Es suitable. 

This new man is a specialist and Is thoroughly 
Hi i l* 3 date uis the work before him, His ml ml b 
used li> the fluid of thought and great bushiuaft 1 p- 
fereffta hnvc found It out. The man of mental 
training arc Jn the lend and will be hen re forward* 
Competency is the watchword; it has goaf forth 
fin ail lands arnl the men who are hot qualified need 
unt apply* What we have said applies to must ftl! 
fjn: toiy work, Hu bap-ha zntd wt>r k will do in any- 
thing or anywhere, A net a mast be competent and 
d«p Ills duty In the cot ton in lib rolling mill, smelter 
or furnace. If A. flouring lull! grinds damaged 
wheat for any length uf ilnte* ihe mill goes into 
i he bunds of u receiver. If the new man has charge 
of s aril milk he Is a judge of wheat and fenotvft the 
grades Of dour. Hr knows the workings uf every 
piece uf much lurry in the mill; knows the 11 on rib cel 
and known it is Just right, too* The product id 
ibis mill wilt be of the rig hi quality sand quantity 
ami fiiiianesrsHy k In a success, There will 1 m? 
neither (lust explosions nor fires. Midnight -dl I and 
n loctudctl | educalbuL make ihe useful and suc- 
cessful mm very early Ui life, 



131.1 E LIGHT AS AN ANESTHETIC. 



Dentists may cease entirely ifl administer cither 
ether or chloroform to nH li-vi l rlae patficut of puiu 
while having teeth catructofl. I u^tr-n d u now juioh* 
the tie may be administered through t he eyes. 

This new anestlietl - fis a discovery p»-f Pi-ofc^sor 
Iledard of Geiit*vn wbo, acting un the kuoivlcdge 
that; colored light u fleets the nervous ftytsfem^ f'jt* 
perl men ted with each color hi turn unrsl lie found 
That when n patient H shut lu a dark itoiu and his 
eyes uxpused to a blue lleht Of 16 eandle-puwet fur 
three laluuU’s he loses all nun so of pain and yet fe- 
ta I is ft col iST’ E ii us ll< 4 SS. 



Assuming tliAt your invent ton is urw ntnl tssu- 
fnL and Unit ymr luivr a gu^xl paFeui, or Lave 
applied for ^uiue, tin. 4 folJoivEng are the plans we 
recommend fur dls^>osfiii^ of the patent hghi uu t 
dor nrdi lusty conditions: 

1st. Have made n [iomplete woj'kin^ model r *n- 
drawing of your Invention In the beat stylo you 
can afford. Show the model or drawings iu your 
tujFdm-s* AeqniilutniEL'i's, uimI e^dfllly to those 
who are p ran leal men nud who are fa ml liar with 
such inventions. Have them express In writing 
ilieir opinions uf your luvujitkiiL Soil 1 1 * these 
panioft. If pnsKlble^ a part Interest in your patent 
with a view of securing their active co-opera i I nn 
lit dJ^pcftlng of fhe entire potent to otberk wlm 
pia,v be lu belter posit Sen to handle the article 
paten led. 

Have the Snvenifion "written Up" Elk ftb Interest- 
ing w^Eiy and puhllahed In a paper which reaches 
i he daas likely to be Interested lit such Inventions, 

2nd, If you ctmncit aeH > r our patent lu your 
own city or loejtlity, have made photograph* of 
yon s' model, or blue- prints of your drawings, and 
■send them to mnnnfucturera uf aucli nrttclea, wfiiii 
copies of iJie endorsameuta you have cblultied for 
your I uveal loin and usk the iiiaanfaeturers to In- 
vestigate the merits of the Invention with a vh-w 
of buying Ihe patent riglit. Mtike your letters 
short and puiaterb and tm. 1 printed letter heads glv* 
yunr name ami ii4dr+ 4 ks, Ulo iinuic, and no Ulus- 
tratiuu ef yunr Invent ion. Do not claim extrava- 
gant things for It and du nut ask a fabulous sum 
for the patent right. In £;tti s It Is Lest put to 
lift ni o an y price until you hay* intcrestt-d the 
pa t ry, 

It otic mu ii lx not Able or willing tu put up 
Jill llie money required, ^et others to join him. 
It Is often staler to gei rep men iu invest $10Uim 

UAell t Ism El il is tO JJ JL t one liuill tu Invest SLOSJUUd. 

fir d* If you cannot sell your patent by cor re ■ 
flpoodence, lake your patent and. model and cull 
cm as many manufacturers [u that Ifisie ns you 
mu, dilute them yuur model ;ilk] point out the a<l- 
vnntuge* ef yunr invent Son, If they will not buy, 

bm admit ihut tin' luveutlon i^ gooiL them 
to put Their opiEiiuns In writing su you enn u^e 
i liusn with the others, 

^tli* I£ you cannot affofd to travel nrousiil to 
$ee xnanufHeturergj aend your lUtulij and n ropy 
uf your patent to some dealer in similar urLEek#, 
whu Is located convenleiilly to The inannfoetnrer^ 
a ei> l offer hhn a 10>t h rai cummiaaiofi fur making a 
sate of the for you* 

Tdh. Offer to si-M territorial rights for yunr In- 
vention roilnu- than ftp undivided Interest, It ts 
better to sell ihe right for one or mure state* 
Etui ei to sell n ime-teiLtli intei'u^t. If you earned 
dlspOHr of the rijilit for o tlate, off it it foy oiu h 
or mure cOiii]ti( h B ut ft proport lunate pi'S4 j e, It! very 

*urb mtle will hi' Ip you In disposing uf other ter* 
ritory, 

6th- If you eAnuot make a sale by flpy of the 
foregoing memi^ p the chuiiwe nre that your ln- 
mitto Jhckfi merit. If p however, you cap coin- 
nun id cap! I nl riulflcieiJt to tnau afar: t urc the art S- 
lies, do su t and place them op snle with appro* 
pr]ist(. 4 circular ultd newspaper adveil islug, otteriug 
them preferably through n jobbing house In thsit 
Hue. If your invention i^ a t a character that aectjs 
lu be teRted before it ran Li" appn"Clftted T hrtve 
the test made in your own Inmltiy fliwt if possi- 
ble, Du not be discouraged if siiecenH floes not im- 
mediately follow' your efforts. On ihe other Lumet 
do not spend time and fii*tK7 f?u the Lei vent Ion 
iijralost rhe mlvlco nud judgment of people whu are 
lu posdtlmj to know more a bout such things than 
you ave. Bettor ft baud on H and devote your elb 
rrglos to something oHy\ 



Going to Put It on tho Market? 

You liar* thus artlclw; wo Imv« the Uiuiu* mi si the e* j u L |> m a o t fur making It at thp Inwe&t ixs-Kt. 

We uittiiuljjiduri: ami nh ip nil kimin of hpffcijil miu^hitiery oil cutitract. 

LET US ACT AS YOUR FACTORY 

JOHN WISHAKT MACHINE WORKS, Knjfi fleers and MacnlDPr? Mfr& , CToc.) 43 to 4 5 S. Canal Street, Chicago* 

LONG DISTANCE 'PHONE. MAIN HJffl. 



'I«E NORTH SEA TRAWLER. 



NAMIC plates, tea die: marks 



Wbit tlit> Londpu Standard Says of the Craft the 
Russian Warships Fired Into. 



Capo Horn has a bad namo with deep-sea HuLU>rs H 
a mJ a Chinese typhoon, like a floating mine, is nor 
a thing to be laughed fit+ but one would sooner 
fhee either lu a tank steamer than knock about on 
tile Yorkshire coast, a s the steam trnwlei*s do. In 
a northeast gale, The North Sea's yearly tribute 
in life and treasure to Neptahe 1* appalling, 

Tho on Ana I observer see a nothing romantic about 
n steam trawler. She looks like a cross between a 
rat trap and a tin kettle, dingy at Hint, with noth- 
ing hut her strength to recommend her. Her deck« 
are slimy; she lion rusty plates und nets that at 
rtrst sight would bring a blush to a fifth -rate rag 
shop. She slink* in ami uu( of port like a vagrant 
of the sea, and makes night hideous with her 
wretched fog siretL Paint does not Improve her. 
Freshly done, she resembles Hodge In a Court soli; 
a week later she is again in tatters. Her house- 
flag Is as blank as Capt P Kidd:*, without the re- 
lieving white of the cross bom w, and her masts and 
shrouds are positively furry with soot. She makes 
a wallowing bed in the mud as though she likes 
It, and only lltes bunting when her 'owner dies. 
There Is nothing of beauty Ju her r ami her work 
Is sweeping destruction* She receive^ none of the 
courtesies of tho sea and pays none. She Is base 
mcrhfmh-ah and tlm cousin to n dredger. So might 
the artl&t say. 

But the steam trawler belles her look?. She Is a 
gallant sailor, every inch of her. That grimy 
«ah>ke4tack Is often white with salt, and her" rags 
of rigging LuTome beautiful In I doles. Whan thp 
rqnlmiftlul gules cut proud liner* yLiort in their 
career; when those murderous sieves of Norwegian 
brigantines go down by dozen*, and it seems Im- 
possible for anything built by man to live, the 
dingy trawler enact* a hero's part- When ocean 
m&fturoliB — proud at oilier moment* of tJiHr Royal 
Mail flag, or piTfhaHCe of the blue pennant of the 
Naval Reserve — are belting away with their triple- 
expansions to keep bare head to sea; when full-rigged 
Steel milling ships — MKK> tons* clam* Extra A I at 
Lloyd's — dare? only to show just the smuHotit poekei 
licindkcrililcr of fl head sail a* they gelid and 
rare, nod try to give the heel to the chasing sea* 
alt too much concerned for their own safety to hear 
the sign fils of din tress (the flag by day. 'tho (lore 
by night) that some foundering vessel show& — who 
Is It risks the bund red -UP-one chance of a capsize 
hi a quick brondstde turn lo offer hdpV Ask In 
any of the shlpwreekeil maitbcrs 1 homes up and 
down the coast. In any Huropeun language you like, 
and you will find It is that bit of a cocklc-ahelh the 
steam trawler. 

The golden roll of heroism ha* no greater deed 4 * 
of daring to show than t hose performed Eh every 
gale that blow* by the crews of n North Rea truwf- 
rr. Our own board of trade, the German Emperor, 
the kEng of Denmark* and of Norway ami Sweden, 
by referring to their list of presentation blnocu- 
larM, could Ml of many. The greater number* how- 
ever* of these heroic deeds are unrecorded- They 
form part o| "the day's work." 
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O PA L F 5 tf NT;TftA NSf IM 1 W I N fl OW .Slt'iN* 



IRAKSFER W I N IJ O W « S 1 G N fi 



ATENTS 

Valuable F^ck on Patent » FREE. Telle hfiwtoBwuTfl 
them at lew Vo*t* J 2 «iv to MeJJ A Patent mat What to 

JiiTPiat fur Profit* liivi'H Mfidumical in- 

rjiteftble to Inventor**. Full nf Money-Makiug Patent In forma* 
ti^n. NEW HOOK FHF.E to i.lfi who wrEfoPv 

O'MUKA & BRCCkp Patent Albs., HIS L Sired, lrttahlndui* D. C. 

NEW YORK Ol i iCE. 2SS Broadway, New York City 




MODELS CH1WB0 m&oel works 

179 E MADISON ST., CHICAGO, ILL. 

ESTABLISHED 1867 WHITE FOI MTALMUf OF WML SUPPLIES 



“THE MYSTIC 11 ELECTRIC 
VEST POCKET FLASH LIGHT 
Sent to any uddresu post pa ill 
Semi lor free catalog. QAa 
FAY MARTIN Clf. 

1650 N. Clark street Chicago TIL UepL 




MODELS! SUPPLIES 

Send for Illustrated Catalog of Appliance for Models 

J, WE1NERT & CO., 134 Pierce Avenue, Chicago 




Peerless Electric Co. 

ELECTRICAL REPAIRING 
RECORDING WATTMETERS 

SEND FOS BARGAIN SHEET 

14I-I4& South Clinton Street 

'Phone Mainh)25 ChicagA 




Secured or No Fee 



Guido Book Free 

Tells more about DMinB than any book published 

WLiiton £ C&,. MS F EL N. W., WuMnfften., D, O, 
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Ofl r hook flp&e ile h^tI Iw k t he ETt'« teet 

of thy grtihC^ntrirr, for the n. L iJ**f 
i l ad L^jro of Hu iif Ur** latereel laiif ■> 

fnqfr^eu ]|fE> and! ocmtAlnH ni^w= ami vuloubti- 
lElffamiAfton. Orfratesit trial ev-er miswl^ 

by any Hum. You tpIU be interval tetl. W'rlte 

oehce a RffEfnr, Btiwk, Toirfio, o. 
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ADSOLITIOS, 



It's a sleeping girl in :t blazing room, 

And rj blueeoaC lad he low. 

Blit they cry t M You’ll never do It, MLkeS 
Aufl lie— “"l 1| try, you know. 8 * 

And the building swayed in Hit smoke and glare > 
And the ward was silt aglow* 

Tike Ladder broke when it strut k the 
But Mike KUraln hung there; 

And he can i« again with the clinging child, 

And smothered her biding hair — - 
The saved and savior frnmiul L:j Oumf, 

While a ^hid cry rent the alt. 

And should we live fur u hundred VL-jim 
There's some would see them still — 

The big heart I«>y and the white-fared !ns& 

A;? they clung there cm the sill; 

But the windows vomit hell beneath, 

And it makes the heart bLood chtll. 

"Hold quick Hu- net; now boys, hold fast — * 

Hold fast for Mike Kllrainr 
■‘Jump* Mlfcer He throws the girl instead. 

She aonies like a drop of grain. 

"Hold high and faslT r Qod hies si ye, girl! 

New,, boym hold fast gistiin - " 

Too llllOi too lute I 8 Ms ml back fur hfo- 
Here’s Mike with the craslitug wall 
We tore ids body from red -hat brick** 

But lie heeds no comrade's call. 

The pride of Nu, U lay still. 

With the smoke for hiss funeral pall. 

'“You’re Late, good father; the lad is dead* 

We know you don't drive slow — 

But Tin bold to suy there’* Otic above 
Who'll sponge his sin to like snow* 

And he's got his absolution now 
Wherc the brave, good rtrennu go. 

— Western FI roman, 

*++ 

CATALOGS RECEIYEDi 



MORE STARHETT TOOLS* L. Star re 11 Co.* 

Athol, Mil**. Tilt* new cri til L»Ktie is a sHppb’hU'ht 
to catalogue 17* previously issued, and shown some 
of the inus? np-lu-dati! inedittukdl device* dftiigh+ti 
for the convenience uf men of various uccupatluu^ 
Several page* nre devoted to new micrometers and 
micronic tor casea, 



tXDtfSTRlAL PEACE GUARANTEED, Is the 
title of a Lieut pamphlet tasucti by the Ci turnin' Al- 
liance of Joliet. 111., and setting forth in engmv 
big* and text the merit* and beauties of Thai city* 
The book also Includes a map of the railway facili- 
ties u£ Juliet. 

*■» 

BOOK REVIEWS, 



RIDERS LITTLE ENGINEER. By Joseph B- 
KLder, C7. E.r South Norwalk, Conn, Pocket size, 
gold edges,. morocco binding* Price }^JIO r Thin 
h^ndy little book contains engineering and other 
data relative in many subjects and also hundred* of 
in tt ant answer** fur engineers. coni ractoru or others 
In charge uf or tuivErkg to do with the deslghiug, 
construction, op i -ration nr super vision of public ui p 
qna^bpubllr works mid structure* depart mo ids* 

I e kLv» j * 2 :ju valuable hi hie* coiitalftblm a wide range 
of Jnfurirua I Ion. AbufP rill* the hut gunge (a coin- 3 sn 
and slinpio, two eascntlal qua titles for a ham)b"Ok 
designed for every -day use. 



BEVEL GEAR TABLES By En pat rum, Size, 
5%xS Inches. CJutta. £1.00. The Durry-Colhird Ct^. 
.New York. A new book which does away with all 



i he trigonometry and fancy sign rim: mi bevel gears 
aiid makes it easy for any one to lay them out or 
make them just right. There are 36 full -pup* table* 
that allow every necessary dimension for all sizes 
or comblnatKcihS you are apt in need. No puzzling, 
U git ring or an Easing, Gives placing distance, all the 
tenths (including uniting angle*) and the correct 
cuiter in use, A copy of thin prepares you for any- 
thing ih the bevel gear hue. 

MODERN INDUSTRIAL PROGRESS. By C. LL 
Cochrane. Oyer 4W illustrations, 12m o., decora I cd 
cloth, gS.UU netj postage extra, J. B. LE ppm colt 
Company. Philadelphia. This book, as Us name Mi- 
di cates, takes up in a plain, practicable inannei 1 
the industrial progress of the In si few yea re, esjte- 
el ally In the Adds uf Invention and mechanical con- 
struction. ft would be impossible to exhaust the 
Mibjctd in a single volume, but the great things arc 
all described In nit entertaining manner. Tin* hunk 
profusely aud beautifully 111 ns (rated with rep to- 
duntions fruni photography and drawings Souie of 
the subjects H treats arc Wir^Ios* Toii'grapby, thi' 
Oouquesf of the Air* Tools of Destine lion. Great 
G&nata at id Tuunela, Tl ridges and many other kiu- 
dred subjects. 



TRAIN RULES AND TRAIN DISPATCHING* 
Ry Da I by, Over 220 pftgcfe ; lent lief co\or, 

^1 he Deny I’olbuxi New York. Every riilEroiKi 

msn and every hoy who hopes i*r be a rail road man 
soil let laic wilt find fhl-s a hnndy book to carry. It 
8 ives the standard rules for lwrh single and double 
track, show* all tin 1 signal^ with colors wherever 
nei'ossni'y^ and has a ilfet of towns where time 
changes^ with a map showing the whole country. 
Then the rules are explained wherever there is any 
doubt about their meaning or where they are modi- 
fied by difTercul rallroada. 



WORLD'S FAIR TRANSPORTATION NUMBER 
of the Railway Review. Illustrated. Price, $l„0is. 
Tbe transportatbiL exhibits at the Louisiana Ptir- 
rhaaie Kipo^ltJun surpassed all previous exbMhls of 
iltls character, En runs rqueueo ibc i^sut fc devoted tu 
liiorte exhihirs sitipas^cs any thing of the kind pre- 
viously published. T3ie ^v<-rk ty pi lies the prugn^s 
o£ the world and will hr* both a vai liable souvenir of 
the great Fair and a source of cell able Informal Ion 
lo whoever possesses a eripy of It, 



minims and CGNSTiirrTmjf of cfntrifu- 

GAL FANS- By L H. Ktuealy* M, Am, Hoe, M. J-L 
UlustralEd from original draivitigs, Spoil & Chatty 
berlalu, New Yoi'fe* This houk Is a eotuproheiiMive 
tri-atlhe on the subject of fan ellklcucies u nd roll - 
talus many formulas and tables. 



MACHINE SHOP ARITilMETlF, % CoJvtn- 
( heupy. Hlssc 4^ s d Inches; 131 pages- doth, 
cents. The Derry (?ollard Go.,, New York. Thl# Is 
a book fully adoptCiiE !o ^Siu]3 us* -1 . It tiikns ujp suiA 
en I cut at Ions ns are likely to eoinc up lu the slio[i r 
and how i i ae|j step Is taken* Shows how t" 

mttke fnrtiMilan a^ well a*? tn use them. Takes up 
.screw cutting in such a way t Lint ftT&y tSiread ran b* 1 
ca leu la ted on any hi rite, No hard and rules can 
do thD. TelLs about tap drills, pipe lb ready, weight 
of met tils, metric system and many other thlugs. 
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1st? seeking g 



No Advance 
fee. Mami- 
factnrers 
and Capital- 
tilings to inanufftctuTC* should 



4 con£u it ua. ' We cn u kuS f yon * Head quar Le ts for aS 1 

| “" d ^ S. H. HUMAN & CO., 
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EASY WAYS TO DO HARD THINGS 

OF DAILY USE TO EVERY MECHANIC 



“Worth its weight in gofd/ ? writes one 
“Best boob I ever had r tr says another* 



REVISED AND ENLARGED FOR J905 



Compiled from the "Shop Notes” Department of Popular 
. , . Mechanics, up to and Including December, 1904 , * 



INDEXED SO YOU CAN FIND IT 



PRICE, POSTPAID 







Wfl cftn far&iili bny booH publifli«d« BooKi in ih« following list soul 
propftid on receipt of pricfli or for th« number of Now Yearly , 
fubacriben stated* The fender of the club may 
include hit own subscription in clubs 

of three or more. 



ARC HITE TITTLE BfltDlXO, FAINTING* ETC* 

&t«?l S(|iJ[ifi'p Treats at the Fracileal Uses of. by 
Fred T. Hodgson, Arc tilled. New and up-to-date. 
Pub Untied May lat* 1503 r Do not mistake MlL^ Hdi- 1 
tion for the one published over twenty years ago. 
Ttiiis Is the E&teftt practical work on Ih-e Steel Square 
and its u-se$ published. It Is thorough, accurate, clear 
and easily understood. Confounding terms and phraser 
have been religiously avoided where possible, and 
everything In the book has been made »o plain tha| 
a hoy twelve years oL age, possessing ordinary in tell l- 
fiert'Pj can understand it from begin n i ng tu end. 
Clothe 2 volumes, Stift pages, 50Q illustration^ price 
12^0. Given for 3 BubPcrlpUons* 

Hodgson 'a Modern Estimator and Contractor'^ Guide* 

for pricing all builders work, with many tables, rules 
and useful memoranda r by Fred T,. Hodgson. This 
work contains* a cone Sec explanation of the various 
methods Of estimating' builders’ work by I lie square, 
by Ihe cubic foot, by rough Quantities, hy accurate 
Quantities and ether methods The mason, the plu- 
terer, the bricklayer, the carpenter, the excavator* 
the plumber and, In fuel, the representative of every 
trade that has anything to do with building will hud 
rules and methods given In this volume for estimat- 
ing the cost of work tie Is tendering for. Cloth bind- 
ing. 3Dft pngvs, 200 Illustrations, price Jl, 50. Given 
for 3 subscriptions. 

Modern Carpentry and Joinery, a practical tnar^ 
ual for carpenters and woodworkers generally, 
by Fred T r Hodgson, Architect, A new, complete 
guide, containing hundreds of quick methods for per- 
forming work In carpentry, Joining and general wood- 
work. Like all -of Mr, Hmlpon' a works. It is writ- 
ten in n simple, every-day style, and does not bewilder 
the working-man with Ions mathematic*.] formulas or 
abstract theories. The illustration*, of which there 
are many, are explanatory, so that any one who can 
read plain English win ha able to Understand them 
easily and to follow the work In hand without diffi- 
culty. Cloth binding, 25ft pages, 236 illustrations, price 
$1,00. Given for 2 subscriptions. 

Hodjfsnn^ Neiv Hnrdwood Finishing, by Fred T. 
Hodgson. A proctical i realise on wood finishing in 
all Sts branches,. Including tools and material? cm- 
ployed, preparation of surfaces, stains and slain Eng* 
fillers ond ill ling, h he 1 1 ricking, varnishes and varnish- 
ing, rubbing, polishing, French polishing, wax polish- 
ing, oil polishing, etc., etc* Alan a full description Of 
the woods employed In wood finishing, their treat- 
ment, and the Unliking of doors. Cloth, &20 page-^, iO-tl 
Illustration^ price 41. -00. Given for 2 subscriptions. 

Radford American Ideal Homes, containing 100 
house plans, 2 HO ltlu 4 trahonn p 2 CO pages, cloth, price 
|J,Q0. Given for ^ subscriptions. 

American Ideal Harney edited by Radford, Illus- 
trating 100 buildings with plans and perspective 
view a. slice $ by 11, i&S pages, price fl.&ft. Given for 
3 tubiorlptioba 

GimihumV FraHirat limine Tin I hie 1 % with plans and 
speclflcut Ions, by li, E, Eturnhani. 100 illustrations, 
paper cover, price 25 cents; cloth cover* price 5ft 
cents. Given for 1 subscription. 

»limu1ln£ Frame and Brick Houses, by Fred T. 
Hodgson, 224 pages, with scale drawings and other 
Illustration^, price ll.flQ, Given for 2 subscriptions. 

Ram Plans and Out Riilldlng'N* for the construction 
of barns, etc^ 35ft illuEirallonKr* cloth, price Jl.flft. 
Given for 2 s-tibsorlptions. 

Common Sense Ktnir Building and Hand ratling, by 

Fred T. Hodgson, Si* O. A, A. Handrailing — Showing 
three of the Rmallest methods known In the art, with 
complete In struct Ion a for laying out and working 
handrail* ml If able for any kind of atnira. Blair 
Bull ding— Section four of the work, which cover* up- 
war da of SO pages,, Ib devoted to now el or platform 
stairs chiefly, and gives Instruct l an a for their build- 
ing. planning and decoration. Cloth, 25ft pages, 23-B 
Illustration** price I LG ft. Given for 3 subscript Ions, 



Builder** A rob If ertural Drawing Self-Taught, by 

Fred Tl Hodgson- Thl-s Work Ik e Especially designed 
for carpenters and architects and other wood work- 
ers wllD desire Id learn drawing ut home, and who 
have not the mean*, time or opportunity for taking 
a regular course in school or on liege, or availing 
themselves of the offers made by ono or other of the 
“Co rroapond tnce Behcol?.'' Thl^ valuable work con- 
tains over 300 pages printed from new' large type cm 
a superior Quality of cream wove paper. Ovor 300 
fine line engravings made especially for the work, 
BACb drawn So dcnle, 18 large double folding plates 
with full explanation for cue h, Also can tains: per- 
spective views and Hoot plans of 50 low and medium 
priced houses. Cloth, price 32.UG. Given fo* 3 sub- 
scriptions. 

]IodjtNOd f B law C<*t Amerlrnn Homes, arranged 

and edited by Fred T. Ilodg*on K M. O. A. A, This 
book contains perspective views and door plans of 
one hundred houses, churches, school houses and 
barns, and is, without a doubt, the most practical work 
ever Issued. The plans shown have been built from* 
and many of them duplicated many times over. All 
are practical*, the creation of the well-known author* 
including many other Architect* throughout the United 
States and Canada, Cloth, 220 pages, 200 illustra- 
tions. price 4 LOO. Given for 2 subscript Inns. 

PAINTS AND PAINT! MG* 

The Painters' Encyclopedia. containing definitions 

of all Important words* in iha art of plain and arils- 
tic painting, with details of practice In coach, car- 
riage, railway car p hauler sign and ornamental paint- 
ing, including graining, marbling. Blaming, varnish- 
ing, polishing. lettering, Fienclllng. gilding, bronzing, 
and vaiUiLble hiilt-s and helpa in scene painting,, por- 
celain painting, plain painting, distemper painting, 
and all work In which a bruish, pencil or palette Is 
used, by Franklin R, Gardner* Cloth, 43G page*, fully 
il Initiated, price 11.50)* Given for 2 subscriptions,* 

PrurfJi'ui Carriage and Wagon Painting, a treatise 
on she painting of carriages, wagons and sleighs* em- 
bracing full and explicit directions, for executing all 
kinds of work. Including painting factory work, let- 
tering, scrolling, ornamenting, varnishing, etc** by M< 
C. Hilllck, Cloth, lft& pages, fully illustrated, pries 
I L00. Given for 2 subscriptions. 

The Sign 1st p new, original, up-to-date. These de- 
igns have been prepared especially for this book by 
a master In each special line, all of which are replete 
with helpful Huggeu Hons of new and practical idean, 
which the skilled mechanic ur Mi e beginner may 
amplify to almost an unlimited extent. In the prep- 
aration of this book no expense has been spared to 
produce a standard text -book of original art gems 
which shall adequately supply a long-felt want. Paper 
cover, price Given for 3 aubsc rip lions. 

ENGINEERING. 

The 30th Century Hand Book for Steam Engineer* 
and Eleftrlriutt** with questions and answers, by C. E. 
Swingle, M, E, This Is the very lale^t and best book 
on engineering and electricity for the beginner, prac- 
tical engineer or electrician pul'll a bed. It Li Written 
in a purely self -educational atyle, so that any one 
with but a 3 Iml led education can understand it. JIIiir- 
trated with hundreds of fine engravings, showing 
every working part of an. fcrtglno or boiler, dynamo. 
elc. p pages, else 5x7, durably bound In full leather, 
rocket book style* red edges, price S2.50. Given for 
4 subscriptions. 

Farm Engines and How to Run Them — The Young 
Engineer'll Guide* by JameH H". SlepbenBon and Other 
expert engineer*, fully Illustrated wlili about seventy- 
five beautiful woodcuts, a complete lnplruetor for l he 
operntor or Aipjiteur* This bonk wj|h the only Ohe out 
of several lhat was accepted by 17 stalfr agricultural 
college* as a text-book for use ot students in farm 
machinery. ISmo, clnih, 224 pages, .price tl-QO* Glvea 
fur 2 aubacrip tiona. 




mvacrn Air wue VWW uj 

fr^nk Hr Dukesmlih. The aif-br&k« book. In* 

viilu&bLt to trainmen *ngi naero, flr*rh*tL conductor^ 
electric maiormtu and mechanics. The latest &ftd best 
180* edition. With cineesEons and answers for loco- 
motive engineers and electric ipotormeiy While 

there have been many air-brake bonks written, we 
feel ^afe in raying that never before lias thu subject 
been treated in the same lucid, understandable man- 
tier in which our author haw treated it in this new 
book. Th« book In fully indexed and cross- Indexed, flo 
that any subject can be turned to immediately, as de* 
sired. If you nro already posted, you can become bet- 
ter posted „ If you really want to know aU that la 
worth knowing about air-brake practice send for thla 
hook, 12 ztiq. cloth, 303 pages* hundreds of Illustra- 
tions, price 11.50. Given for 3 subscript sons. 

The Locomotive L'p-to-Ikate. The gr eat est accumUr- 
lation of new and practical matter ever published 
treating upon the construction and management of 
modern locomotives, both simple and compound, by 
Chao* McShane. Cloth, 7SG page?, 3&fl Illustrations, 
pa 1 Ice $2.50. Given for 0 subscriptions. 

The l^wtlffll Gas Engineer, by E. W. Longanecker, 
M. D. A IjLhNiLiL'L] of practical gas and gasoline angina 
knowledge, covering errors to bo avoided in the con- 
struction of, and how to correct, operate iind cure for 
gas and gasoline engines Every user of a gas engifja 
needs this book. Simple, instructive and right up* 

to-date. Full of general Information about the new 
and popular motive power, Its economy ^nd ease of 
management. lUmo, cloth, I&0 pages, fully Ulus* 
t rated, price 81.00. Given for 2 subscriptions. 

ELECTRICITY, 

Modern Wiring Diagrams and Descriptions— New 

1-9-iH Edition, a handbook of practical diagrams and 
Information for electrical workers, by Henry C* 
Hcrstmann anil Victor h. Tousiey, expert atectrieians. 
This grand little volume not only tells you how to do 
It, but it sftowa you. It show's you how to wire for 

call nnd alarm bells, fur burglar and fire alarm; how 
to run belle from dynamo current; how to Install and 
manage batteries; how to test batteries; how to teat 
circuits; how to wire for a,nn uncial ora, for telegraph 
and gas lighting; Si tells how to locate "trouble'* and 
■"ring out" circuits; It tells about metern and trans- 
formers; It contains 30 diagrams of electric lighting 
Circuits alone: it explains dynamos and motors, alter- 
nating and direct current; 11 glvea ten diagrams of 
ground detectors alone: It gives "compensator'* and 
storage battery installation; it gives simple and ex- 
plicit explanation of the "Wheatstone" Bridge and Its 
uses, as well as voltmeter and other testing; St gives 
U new end simple wiring table covering all voltages 
end all loHwes or distances. Jfimo. 140 pages, 204 Illus- 
trations, full leather binding, round corners, red edges, 
filxe 4x5, pocket edition, price *1,64+ Given for 3 sub* 
scrip Huns, 

Elwfrioity Made Simple, by Clark Caryl Hasktna 
Just the book for beginners and electric el workers 
whose opportunities for gaining information on the 
brunches of electricity have been limited. A hook 
devoid of technicalities. Simple., plain and under- 
standable. There are many element ary books about 
electricity upon the market, but this Is the flmt one 
presenting the matter in such shape that the layman 
may understand it and, at the same time, not writ- 
ten lit a childish manner* For englnoerfl. dynamo 
men, firemen, linemen, wlramra and learners. For 
study er reference. Cloth, 233 page a Id 3 illustra- 
tions, price *1.04* Given for 2 subscriptions. 

Dynamo Tending for Engineer** or. Electricity for 
Steam Engineers, by Henry €, Horst mann and Victor 
H. Toueley. 3t is with a view to assisting engineers 
and other* to Obtain such knowledge a* will enable 
them to intelligently manage such electrical appara- 
tus as will ordinarily come under their control that 
this book bss been written. The authors have had 
the do-operation of the beat authorities, each la his 
chosen field, and the Information given Is Just such 
as a steam engineer should know. 12mo ? cloth, 208 
pages, 104 Illustrations, juice net $1.60. Given for 3 
subscription a. 

Modern Rlwtrlclfy, by Henry and Hora- Not only 
the latest but one of the most elaborate and complete 
workF On this subject. Includes 1 stent achievements 
of scientific research, with explanation of modem In- 
ventions and appliances 150 lllnatralions, two special 
wiring diagram?, free from technical phrases, cloth, 
price *LO0. Given for 2 subscriptions. 

Ean.v Electrical Experiments ami now to Make 
Them, ty L. Pi Dickinson- The bank is an elemen- 
tary handbook of lessons, experiments and inventions 
It ifi a handbook for begtnnera, though it Includes* as 
well, examples for the ndvonced students. Illus- 
trated with hundreds of fine drawings; printed on a 
superior quality of paper. 12mo, cloth. 21 S pages. 120 
tlluwt rations, price 81.00. Given for 2 subscriptions. 

POPULAR MECHANICS, - 
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Slifl). Electricity m all its branch** and applica- 
tions described In conci** and practical manner. la* 
eludes directions for wiring and lighting af houses, 
estimate if of cast. etc. 119 Illustrations, vocabulary of 
common technical terms, leather, gilt lettering, price 
Qi> cents. Given fur 1 MubsuripLlon. 

The Mutormiui's Guide* by J. TV. Guyetty. An Id- 
valuably instructor, Illustrated' Full in tit ructions about 
the care and running of cars r The latent and bust 
publleh^d, Cluih, price DO centH. Given for I aub- 

Bcrlptioiu 

lYmliciil Telephone Handbook and Guide to Tele- 
plum Ic Exchange, How to Construct and Maintain 
Tele phone Lines, by T. S. Baldwin, M. A., Illustrated. 
Containing chapters on The Use of the Telephone* 
Serl-es und Bridging Phon^E r Lino Construction* Mate- 
rials to be Used, Locating and Correction of Faults 
111 1 UPtriUisentH and Lin er. Thin In tha best book ever 
published on farm telephones. It Is the only hook 
ever Issued which treats the subject exhaustively 
and comprehensively. It Is of inestimable value to 
promoters of rural party lln^s, because it contains 
all of the arguments that are necessary to show the 
advantage of rural party linos. It aluo tells how 
such lines should be constructed and cared for. Cloth, 
ISO page pi, fully Illustrated, price $1.2&* Given for 
3 subscriptions. 

Telegraphy Self-Taught, a complete manual of in* 
Etructloii, by Theodore A P Edison, M, A,, instructor at 
American School of Telegraphy* illustrated. In this 
valuable volume will be found everything that in nte- 
eSHJlry to the atudy of telegraphy. Though telegraphy 
la essentially a matter of practice, St has been the 
aim of the author to present to those who aspire to 
muter the art of telegraphy a book treating the sub- 
ject in aw concise and dear a manner as possible, 
without eliminating anything that Is Important, ami 
without putting In things that arp detrimental, &ud 
which would have a tendency to confuse. Cloth, 169 
pages; fully Illustrated^ price 81.00+ Given for 2 
subscription a. 

The Handy Vest Pocket Fleet rlcnl Dirt ion ary p by 

Wm. L_ Weber, M r E- Contains upward of *,SU& w r ords; 
terms and phrases employed In the electrical protoa- 
sion, with their definllions given In the most eonclsot 
lucid stnd comprehensive manner. The book is of a 
convenient si aa for carrying in the vest pocket, being 
only 2% inches by 544 intjhes, and hi inch thick. 224 
pages, illustrated, and hound in two different styles. 
Cloth, fed edges. Indexed, 25 cents; full lealher, gold 
edges. Indexed, 50 cents. Given for l aubscrlptlou. 

Jloii.rn Elwtro-PCaf ]D(r ( by J. K. Van Home. Th* 
only work on the market that gives proper atten* 
tlon to the modern lools, materials and methods used 
In preparing work for plating. It takes up matters 
from the beginning and tel hi how to manipulate arti- 
cles from the rough casting, forging or a t a in p L n g„ 
clear through all the processes of polishing, plating, 
etc,, down to Hie final coat or lao^uer, IS9 page*, 
with 27 llluaLratiohH, handsomely hound in cloth, with 
full and complete Index, price I1.00. Given for E 
subscript ions. 

MECHANICS. 

M oiler it HTnrkfc nilf hin g, Hat Inna! Horpeslioeloff and 
Wa^ou Making, by .L G. Kolmstrom. This valuable 
work 1* written by a man having thirty years' prac- 
tical experience. Elementary rules arc employed, thua 
avoiding the more technical terms, rendering this trea- 
tise practical and more invaluable to all who have 
usd for it. Even tli-a oldest blacksmith or wagon 
maker will find many helpful suggestions, amt any 
young man can master the principles of thes;^ two 
useful arts by a careful study of this honk. The rules 
and r&clpcja wlU be found of great value to farmer a, 
horaeshoers, wagon makers, machinists, 11 very men h 
well drillers, manufacturers, as well as amateurs and 
young men on the farm. Over 240 pages; fully Illus- 
trated, price, cloth., *1.00. Given for 2 HubacriptloilB. 

Hot Water 1 lent lag, Steam and Gan Fitting, Acrty* 
Ecdu Gil*— Him' General ill anil How I’hcjI, by .T, J. 

Lawler and Geo, T. Hanchett, For plumbers* kteam 
fitters, architects, buildern, apprentices and hnuHe- 
holders; containing an modem method a and practical 
Information of all the principles Involved In the con- 
struction of steam, hot water, acetylene gas plants 
and how tn properly do gasflttlng, Cloth, 33* pages, 
fully illustrated, price $3.04. Given for 4 *ubHcrfp* 
tlons. 

American Sanitary Plumbing, by J, .T. Lawler. For 
plumber**, Bt^am fitters, architects, bulldera, appren- 
tices and householders. Containing practical infor- 
mation of all th* principles involved in the mechanics 
and science of modem plumbing, illustrating, with 
fiflfflnal sketches, the fundamental principles of every^ 
thing the plumber should know. Cloth, 324 pages, 
fully Illustrated, price 8&.Q0, Given for 4 aubserfp* 
Hons. 
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Correct Ho rHehMlfift, to J. Cl. HoLtnitrom,. nulhof 
"Modern A standard adapted 

to demand of vatorinarissr^ farriers end the ama- 
taur hor^shper. llltjetFfttgd, The book is con c-J y 
wriittn; no long cuticle? nv?r she experiments of oih- 
flf/i, bm gLvrs tha best methods known up to date. 
Al though tli ere a. re principle laid down in this Snook 
(hat will Jiiind so long ns the lior^c 1,^ a horse, the 
Author i3 i not lay any claim !■■ In rail Hi Lilt y or per- 
fection; he has simply hi id a foundation upon which 
ihe Ironer of borHeilP feet may build and develop a 
perfect struct tire. Mary of i he Sine Illustrations n»ei 
are reproduced by permission from hooka issued by 
the 17. R. Department of Agriculture. Cloth. I SO pa££s, 
price fcl.&O, Given for 2 subscriptioBs, 

M I'i'h.iitlcul 1 ha wins for Hmue Stin1y P by Hawkins, 
The hook has been CQr-y fully arranged according to 
the fundamental prSn copies of merhaniCftl draw In g. 
each subject bping separately froatod and espiained. 
and examples given for practice. Cloth, 320 pas-tie. 
f^Ofi Illustration^ price $2.5U. Given for fl pulrscrlp- 
ftan& 

linm-e'H Complete Practical by Jnihu^ 

Rose- A new and enlarged edition of the vary be^t 
and most auece^sful mu-chunieul book* in the RnsiSpb 
language. Nineteenth edition, revived uml enlarged. 
Embracing lathe work, visa work, drills and drilling 
taps and dies, harder Lug and temper mg, l.tio making 
and use of tools, tool grinding, marking out work, 
machine tools* etc, illustrated by 3 engrttvingH. 
Nineteenth edition, greatly enlarged, with hew ami 
valnablo matter* t'loth, 501 pages, price Given 

for subscript i oils. 

The Metnl Worker "ft Handy Rook of Receipt* find, 
Prwe£s*e&, being a collection nf c In? mica E formulas and 
practical manipulation* for the working of all ihc 
metals and alloynj Inti tiding the decoration and beau- 
tifying of article* manufact tired therefrom* as well 
a a their p r-eee r i^a 1 3 oti . Edited from various sources 

hy Will Sam T. Braun t. editor of “The Tech no- Chemi- 
cal Receipt Bock" and "The Metallic Alloys," A new 
and sp Jen did com pan run to all the it] eta I industries. 
Fully abreast of the latest Inventions and dlHcoverl**, 
n.v welt In the largest end genraedt. ns in the pmalleat 
and finest of metal work. Illustrated by tf3 engrav- 
ipg.s. One volume, of over &0<) ISmn, elegantly 

bound In scarlet cloth, gilt, price |£,50. Given for ft 
subscriptions, 

Tbe Tech no-Che m leal Reee-I.pt Book, conlfttolng 
fe&vftral thousand tacelpta, covering the latent, most 
Important and moat useful discoveries In chemFcal 
technology, and their practical application In the arts 
and the mdustrle*. The material* have been princi- 
pally derived from Gentian technical literature, which 
la especially rich lb receipts and processes which are 
to be relied on. m a wt of them having been tested 
practically by competent men Jpg fora being given to 
the public. In on w volume, -I115 pages. 12 mo, closely 
printed, containing an immense amount and a gr^at 
variety nf master, elegantly bound in acurloi cloth, 
gill, price S2r00. Given for 4 subscript kmBj 

AltlHrtt^ American Watchmaker und Jeweler, by 

Henry G, Abbot*. An encyclopedia for the horoioglMt h 
jeweler, goldsmith and allvar^mlth, eon tain In# hun- 
dreds private recoEptft and formulas, compiled from 
the best and most reliable so tiroes. Comp late direc- 
tion.!* for ussing all the Incest tools, attachments and 
devices- for watchmaker? and Jewelers. !?n+ pngen. 
i ! lustra ted with 2S& engravings,, \2 mo r cloth,, prices 
Given for 3 yubstrapl Lotl-S, 

A, R. C of Mining and Priwiw^lftHi* Handbook, l>y 

CharlM A, bramble, D. L. “If it were only necca- 
sary In "a gold country' to ril.g a ho]fl fthd take the 
changes of finding gold as one take^ chancess of tlnd- 
f water in digging a well, it would bo different. Hut 
It is not so. - . T This little handbook of lesa than 
£110 pag^'fli that may easily be carried in the pocket, 
is I h tended to arm the rif.*w adventurer wkh jimt the 
Knowledge uf what to do and how to do it/' 12nio, 
clottir 1^3 pnges, fully illufltrated, price Given 

for 2 subscriptions, 

l|mv to Make a Fiddlr H bj" 14. L. Hand, IS Flddlsr, 
Thli* It the only wnrk ever published for the amateur 
or those who would learn to construct a violin. The 
author has prepared the test matter from the ama- 
teur's Ptapd point, making it a most simple and prac- 
tical treatise. All iecbnScsl words, dllftcult mecbanl- 
t'.&i operations and cc^tly tools have been avoided. 
The book Ik handsomely illustrated with all working 
desSpns, including a large plate eh owing the actual 
Mile of tbo lid die. which Can be used for l racing: in 
cut ring nil parts, ele, IS mo, cloth, price Given 

for 2 subscriptions. 

Sf evens' Meehan teal Catechism* by H. G, St even S- 
Gonlains 355 Pftg«« of vahisble Infcirmfttlrm for Ftfl- 
tlonary and marine englneera, electricians, llremen, 
motormen. ice machine men und mechanlea in 
sral, £40 jlluMtrallons* silk cloth blmlitig, price 31 
Given for 2 aubHcrSptlone, 
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rietuna Making for l 4 ieiifiurv uud r*Mt t luy T. Htith 
Baldwin, As a t«lt-bwk fur iha beginner, the ad~ 
vanced amateur and the professional it jjg eo-mpiete 
in every CFS^ntiuk Bvp.vy division of the farcin atln pc 
arl of picture taking hw beon treated in a mert 
thorough an-ci pleasing manner. The hook ts beam s- 
fully Illustrated by raw e than tno enirjivlngp, l^nm. 
cloth, with special des|*;uifl in gnid r bn eluding a beau- 
tifid photofTiiViaro on outsldo cover In gold frame, 
making It suit able fur present Hljiplt purposes, 30 O’ 
pages, price 1126. Given lor 3 subscriptions. 

KHhnrn'N ^itindnrd Handbook for Hailroud Mrn. 

QiifHijans and answers dq ft I! poiitln regarding rail- 
road cn^Siics, iirokes, link motion, injectnr practice, 
brfi-Eik- r luwrifi anil ai^nule. 30 practical ISluslrntSons and 
full set ilcu hie trip daily timo ahe^t. an auihority on 
ihlR suhji'i't, at ttiicUvu bindJng, metal clasp, prire 
f: I.GO. Given for £ flubserlptSonH- 

Muclilflist^' anil 17xiginrer> h I^Orket Mnuufth by D. B. 

piv^n, i 'la pftgp-H, A LI abrmt gears, Tfllvw snd indi- 
cators. Vocabulary of merhOBlcal and clcctfieal 

wards. How to connect dynamoa and motors, Kasily 
understood and absolutely accurate. NumernuH me* 
chan leal p-ketebeh and diftiyrram^. Pric& $1,00. Given 
fnr 2 ^tib^c rip no ns. 

Mrrlmfllrs' Complete library , Contaibfl §1 G pagc? r 
Illustrated . Statistics uf ft]l kinds?, ru ]<?«», procanifttiB, 

tables, curious facts, etc. Dictionary of terhnlml 
lermp. Chart for setting i'L»flr iceth Included with each 
copy ; price 11.0-0, Given for 2 BtibHtrSptloaa. 

REFERENCE* 

The lloiur I-aw School Series* by Clmp, E. Chad man. 
LT*. D. t member Of the Ohio Bur. Law Practice — - 
In, £fate examinations In every state for admission to 
Lbc bar* uttidunts of th^st. buOk^ have passed W'lth diH- 

tlnetlon. This eourf?e Is Indorsed by the bench H bar 

und 1 ;tw SehOCulH. During ^3khL feUCCCSSful year* thi^^(-* 

books have proven the Sr practicability, Every man 
or boy w-h-tj auplraa i n iiie lilghftsi success In huaine 1 ^ 
will be helped ImmcniKly by tbit-" modern course In 
commercial law. Tlae tk-mands of the day are fc»r 
biifiLne-SH men w Llh su She lent knowledge to gutilf' great 
enterprises safely r No business man can afford lo 
tnm® this opportunity to enlarge his capacity -i I n Pub- 
lic rdf-*." Eegul train to e l- q almost essential in an 
uiilci^-hi exetutivo or law maker* Our government 
muut, In fill Us branches, be dominated by nilnds with 
Je^ftl training. LEARN LAW AT HOME. We offer 
you a legal education within the reach of all. The 
seven books now ready are; L How to Study L*W» 
Jl.-U&r 2, Const | tutH on ai T.aw r , Federal and Stale, ll.SO. 
3. Persona-] Rights and Domestic He Sat Ions, 4. 

Coni rafts and Parl'ierahlp. Il.fi 0. j. r Agency and 
Bailments* Including Common Carriers, $1.00. S. No- 
got I able Inytrumersts hheI Principal snd Surety t $1.S?0. 
7. Wills and &eUletnen& nf Estate*, To be com- 

pleted in lit large cart fully prepared v nlume a oov^rlng 
the olement e i of the 20 brunches of American law. 
Other volume? In preparation, Set of 7 volumes 
given for IS subscription^ 

FidtV TfctH 3 Lime »t wry Prorcdur^, for Clubs. Socla^ 
Tics, Fraternal Orders. Political Gathering*. Eic. , by 
Orson R, Felt. in preparirig thia work tbe author 
It as eliminated those legislative rule? which tend to 
confute Lhe aLudcnt. The c ftp la nations of rule^ ars 
intended particularly for fitudenta whu have not given 
Lli ft subject much attentioa, and th-e arrfingemr.nl af 
the bock tu L iken It possible Id learn In the flhorlCJrt 
tln^e everything bearing upon any single topic. Each 
motion Is deafly £mi briefly explained under it^ proper 
Si cad, tli at the desired In form at I on can he secured 
by ronsoiltlng wo part oi the btiok, 20^ pages,, price, 
I tat her binding, 7E cens.^. Given for 2 BubscrlptlopB, 
Clothj 1*0 cvn Ik. Given for 1 snbflcrlption H 

Webster's System of Memorizing Fn*y and DlffLenU 

Wamin, by Wm. T, C, Hyde- It i* a book for the desk 
—smaller thati ait unabridged, larger than a pocket 
dictionary and mure convenient than cither. It con- 
tains all the troubleHome words in live language. A 
hook for busy people. I2mo ? ctoth, price tlfven 

for 2 subscript I one. 

Hock keeping fielf-Tanght* by Fbllltp C. GoodwSn. 
Mf r Gocrl Win'S treatise on bookkeeping 1 h an entirely 
new departure from All former methods of BcIMnstnic- 
tJon and One Which can he studied s-yutem alien iiy and 
a kma by the student with quick and permanent rc- 
*ult*, or taken up in leisure momenta with an abso- 
lute certainty of acquirliEg the scton.cc In ft very short 
time and with little effort, Cluth. price Sl.Ofl. GEv«n 
lor 2 sub script Son a. 

WehPtrr F H Vest I^oclict Dictionary and of 

I lie World* A new and accurate t^sicon, pronuncia- 
tion. rfl -i critical marks and definitions, prepared hy 
lilgbePt allth ortt I ca, l^ontn^ns othyr valued fcAtures, 
much ft? rule* of etiquette. Latin wai'dH and phra^frA* 
buxine*? rule a. etc. Genuine leather binding, prlCI 
2% cents. Given for 1 eobserlptlon, 

- Journal Bldg., Chicago, III. 




YOU CANNOT “MAKE BRICKS WITHOUT STRAW 
BUT YOU CAN SECURE ANY OF THESE 




Ths following cn refill !y selected list of tools niciiiilcfi those which every mechanic needs, 
and which ereryone who engages Jn mechanical work as a recreation will c really desire to 
possess. We have selected a well-known brand, the ex eel lei ice of which for quality nnd accur- 
acy is beyond criticism. They arc all from Ihe celebrated wtwks of tlie 1.. S, ^tarrett Company, 
mo iinfHcturei's of fine mechanical tools. Every tool In these lists can he easily earned by secur- 
ing a small club of new yearly subscribers to Popular Mechanics; 



ANY TOOL IN THIS LIST 

FOR ONE NEW SUBSCRIBER 

Reltrfl 
l 1 r J cr ■ 

No. 4-In. S^Hiif Tr-mfifirwl Ituli?. , . L $ .43 

403 4-In. Rule -tfl 

No. 330 4-In P Xhitow Hwk KiiIp . , , , . f . . -4A 

> T Ot 301 H|irSriff Trippered Center Ouffe, AS 

N T «. 1 ’ttklinj? V^ ket Ryle in rasp, .lift 

No* 135 Niekel Plated Pocket Level. B . . . . P . , P . , , ^ 



ANY TOOL IN THIS LIST 

FOR TWO NEW SUBSCRIBERS 

So, 303 JSiuHng: Tempered Rule* 9-1 n. * . * * , * g T , , > 1.00 
So. 403 Bfvflfil Edge Kale, » In* T * * . P ► * * s . P - . , . I <*>0 
N Ui Hook ltule p 0 Id 1 ,(3fl 



Nu* 21 TEiln Straight Try- Square, 3 In. ....... l.ftO 

No* 125 AiEjugL uhlr ChHjht Ciacr 2^1n ........ . 1.00 

No. IDS Prut raptor ►.,►**.**, 1 Am 

So. 40 St: re it I'il-cli Crsigur. 1 .00 

So. 112 TliickUF^N <£*n#e . . . . i,0U 

SOi 3“ Mercury - Plumb Hub. 1.00 

No. 1 40 Adjust:* Me Hack Saw Frame uud itlude 1 .no 
No. 1 04 ^iteedl Indlrutor 1 >(H1 



(ll^ Dozfn No* I IB Asut. Nail Set a, in ea**e r *.,. 1,15 



ANY TOOL IN THIS LI-TT 

FOR THREE NAMES EACH 

ANY* TOOL IN LIST 1 AND I! ST 2, OIL, 

No. 405- Patent l>rti flftmuu’s ^culp, 12 In * $ [ .'fl 

N». 380 Steel Straight Ift ln P _ PPa i.fio 

So* J | I 3 -En. Pombiimijou 8 qimi*e 2.00 

No* 60 fl-in. KeUuhlft Try Square. . LJ 8 



No. 'I'M Slldti I'nUiur Rale. 3 In. , , 2,00 

No. 1 S S-Ih, I'DlvmHl Bevel,, j 

N’o* 0 Strew I' Itch tiwjre I ,iHj 

N’o. at! or 37 G-in, f,«k -Joint TruiiNhr Calipers, t.Sfl 

1 Kfl [>mi Lmrl £f eel Wire Luce . 1 .SO 
No. 135 0-fn. Level i.«A 



TOOIA IN TH IS LI AT 

FOR FIVE NAMES EACH 

ANY TOOL IN LIST 3 AND 1, 1ST 3. OH 

No. 3*0 *4 -ill. Straight Ed**, $ 2.40 

No. 510 Steel Tup* In Leather Cane, SO In. -t.Ofl 

No. ft )--ln. Combination Square Set. 44*1 

No> 33 Ihnlrnnl Steel Comb innt Ion Square"., 

Dw»p Forced 3,00 

\o. 20 ilnjileiietl Eiije Solid Sterl Square B.sfl 

No-, il i-in. l'aiiperSgiian> nltii ddiu*fiklile InTew 4.011 

So* btHiotuottvp Guide Liner. 3.(50 

Nbi 51 New rnlvfnal Surface 13 in, it4t , s,tk> 

No. ft7 12-In. ImprflTed liml for Tmtinjf fthiftluj 2*W 
No* 197 (3-In. KleetrlriaiTa Level Ncm-Mnenel Le. $Jm9 

No. 1 (13 21- In. DrtMif^hlNFTi^Ti'ri T. jjlqwt.iM S^0 



TOOLS IN THIS LIST 

FOR TEN NAMES EACH 

ANY TOOL nr LIST I AND LIST 5 , OK. 

Ntt. 3 1-in. Mleramtiltr in € sifro 

No. 1 f 3 t 'in. -Mferomdter in Case. - .*.,*****.,+,.* ? JSp 

No. 2 24n, lllfromdff hi Cme, 4 7.2li 

No, 124 H. Jcsidf MJerometer* _ , , T , . „ ^ * B .25 

No. 3b0 Uni vernal Bevel Protractor 15.115 

No. IDG Universal Dial Ti^t Iadi^tor with Toni 



An y too l in the Starrett Catalog; desired, and not given a bo ve^ will 
be given as a premium lor a dub. For particulars address 
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For Liquozone, Yet We Give You a 50c Bottle Free 





We paid $100,000 for the American rights to 
Liquozone: the high pat prior over paid for simi- 
lar rights <m any scientific discovery. We (ltd 
this after testing the product for two years, 
through physicians and hospitals, In this coun- 
try and others. We cured all kinds of perm 
diseases with it— thousands of the most difficult 
cases obtainable. We proved that in germ trou- 
bles it always accomplishes what medicine can- 
not do. Now we ask you to try It— try it at our 
expense. Test it as we did; sec what it does. 
Then you will use It always, as we do, and as 
millions of others do. Von will use it, not only 
to get well, but to keep well. And it will save 
nearly all of your sickness. 

Hills Inside Germs. 

Mquozone is not made by compounding drugs, 
nor ift there alcohol in it. Its virtues arc derived 
solely from gas — largely oxygen gas— by a pro- 
cess requiring immense apparatus and 14 days’ 
time. This process has, for more than 20 years, 
been the constant subject of scientific and 
chemical research. 

The result is a liquid that does what oxygen 
dot's. It is a nerve foot! and blood food— the 
most helpful thing in the world to you. Its 
effects are exliiln rating, vitalizing, purifying, 
Yet it is a germicide so certain that we publish 
on every bottle on offer of ? 1.000 for a disease 
germ that it cannot kill. The reason is that 
genus arc vegetables : and Liquozone— like an 
excess of oxygen — is deadly to vegetal matter. 

There lies the great value of Uquozone, It 
Is the only way known to kill germs in the body 
without killing the tissues, too. Any drug that 
kills germs Is a poison, and it cannot he taken 
Internally, Medicine is almost helpless In any 
germ disease. It is this fact that gives Llquo- 
zone Its worth to humanity. And that worth In 
so great that we have spent over one million 
dollars to supply the first battle free to each 
sick one we learned of. 

Germ Diseases. 

These are the known germ diseases. All that 
medicine can do for these troubles is to help 



Nature overcome the germs, and such results 
are indirect and uncertain. Llquozone attacks 
the germs, wherever they are. And when the 
germs which cause a disease are destroyed, the 
disease must end, and forever. That Is incvl- 
ta file. 



Asthma 

A b seizes— A oaetn ] a 
Bronchitis 
Blood FoI&od 
B right p s DIs 4 h p 
Bow id Trouble 
Cough? — Cold? 
Consumption 
Colic — Croup 
Coii^UpfiLSon 
Catarrh— Cancer 
Dpso ntPiy — Dbi rthc:i 
D ft n M ru ft — -Drdi psy 
Dy^pi fc ppi^ 

Eczp ni n — E ry* t pnlus 
Fc ve rs— G ft 1 1 St on Cfl 
Goitre— Gout 



Huy Fever— Influenza 
K i d n cy Dl s eases 

La Grippe 
Leucorrhea 
Llwr Troubles 
Malaria — Knirntgtft 
Many Heart Troubles 
F3 L< 1 s— F dcvi in on I ft 
PI i > nr ] — Q n i n ? y 
Rheumatism 
Scrofula 
Sklti Disease? 

Stomach Troubles 
Throat Troubles 
TntHTniloais 
Tumors — l' leer? 
Varicocele 
Women's Diseases 



50c. Bottle Free. 

If you need lAquozone, and have never tried 
it, please send us this coupon. We will then 
mail you nn ordcT on a local druggist for a 
full-size bottle, and we will pay the druggist 
ourselves for it. This is our free gift, made to 
convince you; to show you what Llquozonc is, 
and what it can do. In Justice to yourself, 
please, accept it to-day, for it places yon under 
no obligation whatever, 

Ltquozotte costs 50c. and ?1. 



CUT OUT THIS COUPON 

for tills offer may not nppear again. Fill 
oni flip blanks and mall it to The Llquo- 
koiip Comp any, 45S-J64 W abash A ve., Clil- 
l-*gO, 

My disease la. .. 

I have never tried Lituiossfino, but If 
yon will supply me a DOe, bottle free I 
will take It. 



763 Give full Add rcae^-w rite plainly. 



Any physician or hospital not yet using Llquoaone 
will be gladly supplied for a test. 






Technical 



Krprfnnf* u lie U% Iu4h 

t In i ■ 1 1 v KiktHl nil SH k U- St Mil 

V I ji If iljtril ] 1 1 1 1 1 1 j i ' ii l h iii ' i >iii 
(af -n(i j wls «-kr niliK ml t'l^r 

cmr 

New Cla rifled Catalogue 

of Technical Honks 

I’iitft'lwlk twwirfrd bi ■ THE Rp- 
< 1 1 F.T V Vim Til ]■: I'lithMOTffSN 
Of ENOINHilfirNO El ITT Vl’lON, 
w hi L'h i>l]] 1 n ■ n i a i Ei-P I l-l U 1 1! c:i i jity? 
it>Hri ---H, t lur M n thi tfpn'J #£ifi * w | ill 
ii list nf ni w Innik- i "f ilifcF 

k i n s I .Vi I i il ; i S^ 1 ■ 1 1 j < i.i F yr< '^i r v m L i i i ■_ \ ^ k 

I n VUbti 1 s tH >. > i" 1 1 i I n ,v4mi' jmI- 

n^ilVii rl \ . 

We carrjF nr a I f tint.?* a |nrp nnsl 
oarbffblI;y as^rtwq ntiH'li njf 

Hubks ini 1: 1 1 s i n l'-c r i n M l i? i ri t: . Elec- 
Irh ly + As^AylDjs, Medicine 
and nil seiviitiiin milijects. 

_V. C. McOurg & t'o. 

i .V* \T 1 UjiliiuliAit! 1'liii‘Miffi 



Dear Sir:— Would 7011 he open for an investment which will yield, with reasonable 
assurance, from 50 per cent to 100 per cent each year? 

If will average 75 per cent — which means G^i per cent a month. 

When I say investment, please understand that I do not mean a gambling proposi- 
tion. such as stocks and grain speculation, or horse-race betting, nor anything which 
requires von to huv what yon do not want, or sell what too have not got. 

I REFER TO A {STRAIGHT INDUSTRIAL PROPOSITION, which has for its commodity 
products produced by nature, nod In turn manufactured into commercial necessities, for 
which the demand always exceeds the supply. 

As a representative business man, I fully realize the annoyance of receiving unso- 
licited literature and advertising matter of unknown propositions. 

Therefore, before placing before you, in full detail, the venture I refer to, I ask your 
Cnijseiit. nxiil for that purpose I attach thip coupon, which explains Itself. If 11 green hie, 
ami yon are open for a proposition which will produce all that I claim, kindly sign and 
mail it. 

THIS COSTS YOU NOTHING BUT THE POSTAGE, AND PUTS YOU UNDER NO 
OBLIGATION. 

Tn closing, permit me to say, that the men at the head of the corporation which 1 
represent are men of great wealth and undisputed com mere ml integrity. 

There Is not n single questionable feature In the entire plan. 

May I hope to hear from you by return mail? 

Very sincerely, 

L. c. WELT ON, G9 Clark St, Chicago, 



COUPON — 

Deer Kir: — Ton nifty semi to 1117 addrefidi full details of the propositi™ you refer to, 
l will carefully consider the matter* and, if Interested^ will write you further. This with 
the distinct understanding that I am under no obligation 



Name ~ k r ++ . Fo-stmfllee 

County Street and No. ....... 



Date .1004. Slate 



1 
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No Money In Advance 

SpedAl Otter to rp^lertt nf PoihiIhv Mechanic 

To *tny thoroughly rcflponaihio [*er^on 
Wl U eblp oufrftfl trial i m r v f e tor H oy a J 
ralkutig MacIiLne and your choice of oaio 
iJozen Victor Records* ( Lowest net CASH 
price ererywherti Sf, after 43 hours' 
frhtl rtf your hotfix ills BJttlsfactorv send 
ns *5; balance of $13 payable lu 6 IilsI&U- 
in ants of 

$2.50 A MONTH 

Vi ni ran hear thtf bfti| b a ri.il a. I'lmptiBCa, opcr* 
r **i ^loiefti. monflM r ooiaio recritations, 

Htn 1B nil i q your own hoinf* H Write IykIhj- fwr 

me OHCiiiotfUi! El nd \wt o! L'&n records, 

TH« T^IKins M.cHIn. Co,, 

IO, Mad l Min Street, U*pt. S. Cliitftga, III, 

FREE ^ w Fio iilrdu^ 1 tvwn a Victor t 25 ciT mir 

_ new hi i ft tone* umi-Hrmtchin^ 

^ rttofor Ircv sample paickbRu. Cjutri#^ pTftmid on VEc- 
L or indEdJsoa Beonrds. 




WILL CUT ANY ANflLE 



Send J2,00 for One to be Delivered to Y'oti 

0<n, wTputar ea*< hfl would 
m»e ti,k? ?M.G» for h in Inn , 



AfK YOUR DEALER FOR THEM 

WHITE FOR GUEEJf BOi)K 

SCHATZ HARDWARE MFG. CO. 

296 BROADWAY, NEW YORK 




we wit.Tj nr: clad to sicnd 
YOU COPY OK 



ON RECEIPT Of 



CONTAINS A RTIOT.KS AND 

information on com- 

PRICED AIR AND ITS 
USES 



and Drill 



123 Broadway. 



N. Y 




aakV. riX.ln#/ The great illuminating 

feature of the Ingersolf 
"W atch is its guarantee 
It ban insurance policy 
against a bad investoent* It makes it 
certain that you are getting a real 
Vrafch* not a toy* It is not the ptice that 
■ 1, ;; n ’^ IngersoH Watch the largest 
in the world* It is its merit as a 
timekeeper* 

Lfisik ivh the* Kuntniiir* in o IP hack m 

T5?U»r 1 Wjt ** h '"«* tfcV !■*£««£ 

fmei $1,00 AVG UPWARD 

mOSl.KT Fit BE 

SdW by ifcaltr* mrywliere, 

«r pustwij by us 

Robt. ft Ini'ersofl&Bru 

D«"|'lirl Qjy nf. fcV9 

SI Malden Dor. St* YnH 






rflfJtffS 07 (OTUftiJ SLKY.C J^I 

Aflnt ThafiCwijhogimbuKl 

tiivfVitfi Ssb !ohccp^XH3 m- 

•M.-rtONF. 1 L-\J I - ■ - 

It* t wdl iron rj Jfjurr. la ihrp> J 
k > 4if L i \TmirTi' lMwJ Jf 

i'lt frrTfjling f^w-t Jg 




